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INTRODUCTION 

The  number  of  English  arithmetics  before  the  sixteenth  century 
is  very  small.  This  is  hardly  to  be  wondered  at,  as  no  one  requiring 
to  use  even  the  simplest  operations  of  the  art  up  to  the  middle  of  the 
fifteenth  century  was  likely  to  be  ignorant  of  Latin,  in  which  language 
there  were  several  treatises  in  a  considerable  number  of  manuscripts, 
as  shown  by  the  quantity  of  them  still  in  existence.  Until  modern 
commerce  was  fairly  well  established,  few  persons  required  more 
arithmetic  than  addition  and  subtraction,  and  even  in  the  thirteenth 
century,  scientific  treatises  addressed  to  advanced  students  contem- 
plated the  likelihood  of  their  not  being  able  to  do  simple  division. 
On  the  other  hand,  the  study  of  astronomy  necessitated,  from  its 
earliest  days  as  a  science,  considerable  skill  and  accuracy  in  compu- 
tation, not  only  in  tlie  calculation  of  astronomical  tables  but  in  tlieir 
use,  a  knowledge  of  which  latter  was  fairly  common  from  the  thirteenth 
to  the  sixteenth  centuries. 

The  arithmetics  in  English  known  to  me  are  : — 

(1)  Bodl.  790  G.  YII.  (2653)  f.  146-154  (15tli  c.)  inc.  "Of 
augrym  ther  be  IX  figures  in  numbray  ..."  A  mere  un- 
finished fragment,  only  getting  as  far  as  Duplation. 

(2)  Camb.  Univ.  LI.  IV.  14  (IIL)  f.  121-142  (15tli  c.)  inc.  "  Al 
maner  of  thyngis  that  prosedeth  ffro  the  f rist  bogynnyng  .  .   ." 

(3)  Fragmentary  passages  or  diagrams  in  Sloane  213  f.  120-3  (a 
fourteenth-century  counting  board),  Egerton  2852  f.  5-13, 
Harl.  218  f.  147  and 

(4)  The  two  MSS.  here  printed ;  Eg.  2622  f.  13G  and  Ashmole 
396  f.  48.  All  of  these,  as  the  language  shows,  are  of  the 
fifteenth  century. 

The  Ckafte  of  NoIubuynge  is  one  of  a  large  number  of  scientific 
treatises,  mostly  in  Latin,  bound  u[/  together  as  Egerton  MS.  2622  in 
the  British  Museum  Library.  It  measures  7"  x  5",  29-30  lines  to  the 
page,  in  a  rough  hand.  The  English  is  N.E.  Midland  in  dialect.  It 
is  a  translation  and  amplification  of  one  of  the  numerous  glosses  on 
the  de  alijorismo  of  Alexander  de  Villa  Dei  (c.  1220),  such  as  that  of 
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Thomas  of  Newmarket  contained  in  the  British  Museum  MS.  Reg. 
12,  E.  1.  A  fragment  of  another  translation  of  the  same  gloss  was 
printed  hy  Ilalliwell  in  his  Rara  Maflcmatica  (1835)  p.  29.*  It 
corresponds,  as  far  as  p.  71,  1.  2,  roughly  to  p.  3  of  our  version,  and 
from  thence  to  the  end  p.  2,  11.  16-40. 

The  Art  of  Nombryng  is  one  of  the  treatises  hound  up  in  the 
Bodleian  MS.  Ashmole  396.  It  measures  IH"  x  17|",  and  is  written 
Avith  tliirty-three  lines  to  the  page  in  a  fifteenth  century  hand.  It  is 
a  translation,  rather  literal,  with  amplifications  of  the  de  arte  ivi- 
merandi  attributed  to  John  of  Holywood  (Sacrohosco)  and  the  translalor 
had  obviously  a  poor  MS.  before  him.  The  de  arte  numerandi  was 
printed  in  1488,  1490  (s.«.),  1501,  1503,  1510,  1517,  1521,  1522, 
1523,  1582,  and  by  Halliwell  separately  and  in  his  two  editions  of 
Rara  Mathematica,  1839  and  1841,  and  reprinted  by  Curze  in  1897. 
Both  these  tracts  are  here  printed  for  the  first  time,  but  the  first 
having  been  circulated  in  proof  a  number  of  years  ago,  in  an  endeavour 
to  discover  other  manuscripts  or  parts  of  manuscripts  of  it,  Dr. 
David  Eugene  Smith,  misunderstanding  the  position,  printed  some 
pages  in  a  curious  transcript  with  four  facsimiles  in  the  Archiv  fiir 
die  Geschichte  der  Naturwissenschaften  und  der  Technik,  1909,  and 
invited  the  scientific  world  to  take  up  the  "  not  unpleasant  task  "  of 
editing  it. 

AccoMPTYNGE  BY  COUNTERS  is  reprinted  from  the  1543  edition  of 
Robert  Record's  Arithmetic,  printed  by  R.  Wolfe.  It  has  been 
reprinted  within  the  last  few  years  by  Mr,  F.  P.  Barnard,  in  his 
work  on  Casting  Counters.  It  is  the  earliest  English  treatise  we 
have  on  this  variety  of  the  Abacus  (there  are  Latin  ones  of  the  end 
of  the  fifteenth  century),  but  there  is  little  doubt  in  my  mind  that 
this  method  of  performing  the  simple  operations  of  arithmetic  is  much 
older  than  any  of  the  pen  methods.  At  the  end  of  the  treatise  there 
follows  a  note  on  merchants'  and  auditors'  ways  of  setting  down  sums, 
and  lastly,  a  system  of  digital  numeration  which  seems  of  great 
antiquity  and  almost  world-wide  extension. 

After  the  fragment  already  referred  to,  I  print  as  an  appendix  the 
'  Carmen  de  Algorismo '  of  Alexander  de  Villa  Dei  in  an  enlarged 
and  corrected  form.  It  was  printed  for  the  fir.^t  time  by  Halliwell 
in  Rara  Mathematica,  but  I  have  added  a  number  of  stanzas  from 

*  Halliwell  printed  the  two  sides  of  his  leaf  in  the  Avronpj  order.  This  and 
some  obvious  errors  of  transcription — 'ferye'  for  '  ferthe,'  'lest'  for  'left,'  etc., 
have  not  been  corrected  iu  the  reprint  on  pp.  70-71. 
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various  luauuscripts,  selecting  various  readings  on  the  principle  that 
the  verses  were  made  to  scan,  aided  by  the  advice  of  uiy  friend  Mr. 
Vernon  Kendall,  who  is  not  responsil>le  for  the  few  doubtful  lines 
I  have  conserved.  This  poem  is  at  the  base  of  all  other  treatises  on 
the  subject  in  medieval  times,  but  I  am  unable  to  indicate  its  sources. 

The  Subject  Matter. 
Ancient  and  medieval  writers  observed  a  distinction  between  the 
Science  and  the  Art  of  Arithmetic.  The  classical  treatises  on  the 
subject,  those  of  Euclid  among  the  Greeks  and  Boethius  among 
the  Latins,  are  devoted  to  the  Science  of  Arithmetic,  but  it  is 
obvious  that  coeval  with  practical  Astronomy  the  Art  of  Calculation 
must  have  existed  and  have  made  considerable  progress.  If  early 
treatises  on  this  art  existed  at  all  they  must,  almost  of  necessity, 
have  been  in  Greek,  which  was  the  language  of  science  for  tlie 
Komans  as  long  as  Latin  civilisation  existed.  ]iut  in  their  absence 
it  is  safe  to  say  that  no  involved  operations  were  or  could  have  been 
carried  out  by  means  of  the  alphabetic  notation  of  the  Greeks  and 
Romans.  Specimen  sums  have  indeed  been  constructed  by  moderns 
which  show  its  possibility,  but  it  is  absurd  to  think  that  men  of 
science,  acquainted  with  Egyptian  methods  and  in  possession  of  the 
abacus,*  were  unable  to  devise  methods  for  its  use. 

The  PreMedieval  Instruments  Used  in  Calculation-. 

The  following  are  known  : — 

(1)  A  flat  polished  surface  or  tablets,  strewn  with  sand,  on  whicli 
figures  were  inscribed  with  a  stylus. 

(2)  A  polished  tablet  divided  longitudinally  into  nine  columns  (or 
more)  grouped  in  threes,  with  which  counters  wei'e  used,  either  plain 
or  marked  with  signs  denoting  the  nine  numerals,  etc. 

(3)  Tablets  or  boxes  containing  nine  grooves  or  wires,  in  or  on 
which  ran  beads. 

(4)  Tablets  on  which  nine  (or  more)  liorizontal  lines  were  marked, 
each  third  being  marked  off. 

The  only  Greek  counting  board  we  have  is  of  the  fourth  class 
and  was  discovered  at  Salamis.  It  was  engraved  on  a  block  of 
marble,  and  measures  5  feet  by  2J.  Its  chief  part  consists  of  eleven 
parallel  lines,  the  3rd,  Gth,  and  9th  being  marked  with  a  cross. 
Another  section  consists  of  five  paiallel  lines,  and    there    are  three 

*  For  Egyptian  use  see  Herodotu",  ii.  36,  Plato,  dt  Ltyibus.  VII. 
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rows  of  arithmetical  symbols.  This  board  could  only  have  been 
used  with  counters  {calculi),  preferably  unmarked,  as  in  our  treatise 
of  Accompfynge  hy  Counters. 

Classical  Roman  Methods  of  Calcdlation, 
"We  have  proof  of  two  methods  of  calculation  in  ancient  Piome, 
one  b}'  the  first  method,  in  which  the  surface  of  sand  was  divided 
into  columns  by  a  stylus  or  the  hand.  Counters  {calculi,  or  lapilli), 
which  were  kept  in  boxes  (loculi),  were  used  in  calculation,  as  we 
learn  from  Horace's  schoolboys  (Sat.  1.  vi.  74).  For  the  sand 
see  Persius  I.  131,  "Nee  qui  abaco  numeros  et  secto  in  pulvere 
metas  scit  risisse,"  Apul.  Apolog.  16  (pulvisculo),  Mart.  Capella,  lib. 
vii.  3,  4,  etc.  Cicero  says  of  an  expert  calculator  "eruditum 
attigisse  pulverem,"  (de  nat.  Deorum,  ii.  18).  Tertullian  calls  a  teacher 
of  arithmetic  "primus  numerorum  arenarius"  (de  Pallio,  in  fii>f). 
The  counters  were  made  of  various  materials,  ivory  principally, 
**  Adeo  nulla  uncia  nobis  est  eboris,  etc."  (Juv.  XI.  131),  sometimes 
of  precious  metals,  "  Pro  calculis  albis  et  nigris  aureos  argenteos<iue 
habebat  denarios"  (Pet.  Arb.  Satyricon,  33). 

There  are,  however,  still  in  existence  four  Roman  counting  boards 
of  a  kind  which  does  not  appear  to  come  into  literature.  A  typical 
one  is  of  the  third  class.  It  consists  of  a  number  of  transverse  wires, 
broken  at  the  middle.  On  the  left  hand  portion  four  beads  are 
strung,  on  the  right  one  (or  two).  The  left  hand  beads  signify 
units,  the  right  hand  one  five  units.  Thus  any  number  up  to  nine 
can  be  represented.  This  instrument  is  in  all  essentials  the  same 
as  the  Swanpan  or  Abacus  in  use  throughout  tlie  Far  East.  Tlie 
Russian  stchota  in  use  throughout  Eastern  Europe  i>i  simpler  si  ill. 
The  method  of  using  this  system  is  exactly  the  same  as  that  of 
Acromptynge  hy  Counters,  the  right-hand  five  bead  replacing  the 
counter  between  the  lines. 

The  TjOethian  Abacus. 
Between  classical  times  and  the  tenth  century  we  have  little 
or  no  guidance  as  to  the  art  of  calculation.  Boethius  (fifth  century), 
at  the  end  of  lib.  II.  of  his  Geomeiria  gives  us^  a  figure  of  an  abacus 
of  the  second  class  with  a  set  of  counters  arranged  within  it.  It  has, 
however,  been  contended  with  great  probability  that  the  whole 
passage  is  a  tenth  century  interpolation.  As  no  rules  are  given  for 
its  use,  the  chief  value  of  the  figure  is  that  it  gives  the  .signs  of  the 
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nine  numbers,  known  as  the  Boethian  "apices"  or  "notae"  (from 
whence  our  word  "  notation  ").     To  tliose  we  shall  return  later  on. 

The  Abacists. 

It  would  seem  probable  that  writers  on  the  calendar  like  Bede 
(a.d.  721)  and  Helpericus  (a.d.  903)  were  able  to  perform  simple 
calculations;  though  wc  are  unable  to  guess  their  methods,  and  for 
the  most  part  they  were  dependent  on  tables  taken  from  Greek 
sources.  We  have  no  early  medieval  treatises  on  arithmetic,  till 
towards  the  end  of  the  tenth  century  we  find  a  revival  of  the  study 
of  science,  centring  for  us  round  the  name  of  Gerbert,  who  became 
Pope  as  Sylvester  II.  in  999.  His  treatise  on  the  use  of  the  Abacus 
was  written  (c.  980)  to  a  friend  Constantine,  and  was  first  printed 
among  the  works  of  Bede  in  the  Basle  (1563)  edition  of  his  works, 
I.  159,  in  a  somewhat  enlarged  form.  Another  tenth  century  treatise 
is  that  of  Abbo  of  Floury  (c.  988),  preserved  in  several  manuscripts. 
Very  few  treatises  on  the  use  of  tlie  Abacus  can  be  certainly  ascribed 
to  the  eleventh  century,  but  from  the  beginning  of  the  twelfth 
century  their  numbers  increase  rapidly,  to  judge  by  those  that  have 
been  preserved. 

The  Abacists  used  a  permanent  board  usually  divided  into  twelve 
columns ;  the  columns  were  grouped  in  threes,  each  column  being 
called  an  "  arcus,"  and  the  value  of  a  figure  in  it  represented  a  tenth 
of  what  it  would  have  in  the  column  to  the  left,  as  in  our  arithmetic 
of  i>osition.  With  this  board  counters  or  Jetons  were  used,  either 
plain  or,  more  probably,  marked  with  numerical  signs,  Avhich  with 
the  early  Abacists  Avere  the  "apices,"  though  counters  from  classical 
times  were  sometimes  marked  on  one  side  with  the  digital  sign^-,  on 
the  other  with  Roman  numerals.  Two  ivory  discs  of  this  kind  from 
the  Hamilton  collection  may  be  seen  at  the  British  Museum.  Gerbert 
is  said  by  Richer  to  have  made  for  the  purjwse  of  compulation  a 
thousand  counters  of  horn ;  the  usual  number  of  a  set  of  counters 
in  the  sixteenth  and  seventeenth  centuries  was  a  hundred. 

Treatises  on  tlie  Abacus  usually  consist  of  chapters  on  Numeration 
explaining  the  notation,  and  on  the  rules  for  Multiplication  and 
Division.  Addition,  as  far  as  it  required  any  rules,  came  naturally 
under  Multiplication,  while  Subtraction  was  involved  in  the  process 
of  Division.  These  rules  were  all  that  were  needed  in  Western 
Europe  in  centuries  when  commerce  hardly  existed,  and  astronomy 
was  unpractised,  and  even  they  were  only  required  in  the  preparation 
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of  tlie  calendar  and  the  assignments  of  the  royal  exchequer.  In 
England,  for  example,  when  the  hide  developed  from  the  normal 
holding  of  a  household  into  the  unit  of  taxation,  tlie  calculation  of 
the  geldage  in  each  shire  required  a  sum  in  division  :  as  we  know 
from  the  fact  that  one  of  the  Abacists  proposes  the  sum  :  "  If  200 
marks  are  levied  on  the  county  of  Essex,  which  contains  according 
to  Hugh  of  Booland  2500  hides,  how  much  does  each  hide  payl"  * 
Exchequer  methods  up  to  the  sixteenth  century  were  founded  on  the 
abacus,  though  when  we  have  details  later  on,  a  different  and  simpler 
form  was  used. 

The  great  difficulty  of  the  early  Abacists,  owing  to  the  absence  of 
a  figure  representing  zero,  was  to  place  their  results  and  operations  in 
the  proper  columns  of  the  abacus,  especially  when  doing  a  division 
sum.  The  chief  differences  noticeable  in  their  works  arc  in  the 
methods  for  this  rule.  Division  was  either  done  directly  or  by 
means  of  ditterences  betweeu  the  divisor  and  tlte  next  higher  multiple 
of  ten  to  the  divisor.  Later  Abacists  made  a  distinction  betweeu 
"iron"  and  "golden"  methods  of  division.  The  following  are 
examples  taken  from  a  twelfth  century  treatise.  In  following  the 
operations  it  must  be  remembered  that  a  figure  asterisked  represents 
a  counter  taken  from  the  board.  A  zero  is  obviously  not  needed,  ami 
the  result  may  be  written  down  in  words. 


((()  Multiplication.     4600  x  23. 


Thfusands    i 

i  1  . 

1  |h 
w  i 

j  1 
1 

8 
1 

5 

4 

1 
2 
2 

7 

ac 

6          1 

8          1 

! 

«'       i 

2'    3 

1 

Maltiplicand. 

600  X  3. 
4000  X  3. 

600  X  20. 
4000  X  20. 
Total  ijroduct. 
Multiplier. 

*  See  on  this  Dr.  Poole,  The  Exchequer  in  the  Twelfth  Century,  Chap.  III., 
and  Haslciiis,  Fng.  Hi^t.  lUvietr,  27,  101.  The  hidage  of  Essex  in  1130  was 
'2:364  liidea. 
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{b)  Division:  direct.     100,00(J^  '20,023.     Here  each  counter  in  turn  is  a 
separate  divisor. 


Thousands 

H.     T. 

1         i 

U. 

II. 

T. 

U. 

2 

T 

3  ^ 

2 

1 

1 

2 

1 

1 

i 

9 

9 

8 

1 

9 

9 

2 
1 

2 

1 

9 

9 

1 

8 

1 

4 

Place  greatest  divisor  to  right  of  dividend. 

Oividead. 

Remainder. 

Another  form  of  same. 

Product  of  Ist  Quotient  and  20. 

Remainder. 

Product  of  1st  Quotient  and  3. 

Final  remainder. 

Quotient. 

(c)  Division  by  Differences.     900  —  8.    Here  we  divide  by  (10-2). 


DitFerence. 

Divisor. 

Bividend. 

Product  of  difference  by  1st  Quotient  (9). 

Product  of  difference  by  2nd  Quotient  (1). 

Sum  of  8  and  2. 

Product  of  dilfercnce  by  3rd  Quotient  (1). 

Pro«luct  of  difference  by  4th  Quot.  (2).     Bemainder. 

4tli  Quotient. 

3rd  Quotient. 

2nd  Quotient. 

Ist  Quotient. 

Quotient.     (Total  of  all  four.) 

•  These  ligures  are  removal  at  the  next  step. 


H.     T. 

u.  1 

1 

2 

8 

1 

n 
" 

8 
2 

♦1 

2  i 

i  4 

2 

'    1 

|l 

i 

i  9 

Ml 

!  2 

Xll 
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Division.     7800  -^  166. 


Thousands 

H. 

T.     U. 

1 

i 

U. 

T. 

U. 

4 

! 

1 

6 

6 

1*7 

8 

] 

■ !  1 
i 

1 
9 

^ 

1 
1 

*2 

8 
3 

2 
4 

' 





— 

1 
i 

*1 

1 

1 

6 

2 
5 

i 

*3 
1 

3 
3 

4 

— 

— 

— 



— 

1 

1 

6 

4 

1 
5 

: 

1 

1      \ 

3 

\  ■ 

4 

G 

Diffeiences  (making  200  trial  divisoi ). 

Divisors. 

Dividends. 

Remainder  of  greatest  dividend. 

Product  of  1st  diflerence  (4)  by  1st  Quotient  (3). 

Product  of  2ud  difference  (3)  by  1st  Quotient  (3). 

New  dividends. 

Product  of  1st  and  2nd  difference  by  2nd  Quotient  (1) 

New  dividends. 

Product  of  1st  difference  by  3rd  Quotient  (5). 

Product  of  2nd  difference  by  3rd  Quotient  (5). 

New  dividends. 

Remainder  of  greatest  dividend. 

Product  of  1st  and  2nd  difference  by  4tli  Quotient  ( 1 ). 

Bemainder  (less  than  divisor). 

4th  Quotient. 

3rd  Quotient. 

2nd  Quotient. 

1st  Quotient. 

Quotient. 


These  figures  are  removed  at  tlie  next  sUp. 
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Division.     8000  -^  tJ06. 


Thoiisaiirls                            1 

H. 

i 
i 

1 

T.! 
! 

u.    n. 

1 

, 

*8 
1 

9 
*l!  9 

3 

1  3 

1 

7 
6 

T 

T. 
9 

4 
4 

9 
3 

9 

2 

2 

1 
1 

U. 
4 
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•  These  figures  are  remover!  at  the  next  step. 


The  chief  Abacists  are  Gerbert  (tenth  century),  Abbo,  and  Her- 
mannus  Contractus  (1054),  who  are  credited  with  the  revival  of  the 
art,  Bernelinus,  Gcrland,  and  Kadulphus  of  Laon  (twelfth  century). 
We  know  as  English  Abacists,  Kol)ert,  bisliop  of  Hereford,  1095, 
"  abacum  et  lunarcm  compotum  et  celestium  cursum  astrorum  riniatus," 
Turchillus  Compotista  (Thurkil),  and  through  liim  of  Guilielnius 
E.  .  .  .  "  the  best  of  living  computers,"  Gislebert,  and  Simonus  dc 
Eotellis  (Simon  of  the  lioUs).     They  flourished  most  probably  in  the 
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first  quarter  of  the  twelfth  century,  as  Thurkil's  treatise  deals  also  with 
fractions.  Walcher  of  Durham,  Thomas  of  York,  and  Samson  of 
Worcester  are  also  known  as  Abacists.  / 

Finally,  the  term  Abacists  came  to  be  applied  to  computers  by 
manual  arithmetic.  A  MS.  Algorithm  of  the  thirteenth  century 
(SI.  3281,  f.  6,  b),  contains  the  following  passage:  "Est  et  alius 
modus  secundum  operatores  sive  practicos,  quorum  unus  appellatur 
Abacus ;  et  modus  ejus  est  in  coraputando  per  digitos  et  junctura 
manuum,  et  iste  utitur  ultra  Alpes." 

In  a  composite  treatise  containing  tracts  written  a.d.  1157  and 
1208,  on  the  calendar,  the  abacus,  the  manual  calendar  and  the 
manual  abacus,  we  have  a  number  of  the  methods  preserved.  As 
an  example  we  give  the  rule  for  multiplication  (Claud.  A.  IV.,  f.  54  vo). 
"  Si  numerus  multiplicat  alium  numerum  auferatur  differentia  majoris 
a  minore,  et  per  residuum  multiplicetur  articulus,  et  una  differentia 
per  aliam,  et  summa  proveniet."  Example,  8x7.  The  difference 
of  8  is  2,  of  7  is  3,  the  next  article  being  10 ;  7-2  is  5.  5  x  10,  = 
50;2x3  =  6.  50 +  6  =  56  answer.  The  rule  will  hold  in  such 
cases  as  17  X  15  where  the  article  next  higher  is  the  same  for  both, 
i.  e.,  20 ;  but  in  such  a  case  as  17  x  9  the  difference  for  each  number 
must  be  taken  from  the  higher  article,  i.e.,  the  difference  of  9  will 
be  11. 

The  Algorists. 

Algorism  (augrim,  augryra,  algram,  agram,  algorithm),  owes  its  name 
to  the  accident  that  the  first  arithmetical  treatise  translated  from  the 
Arabic  happened  to  be  one  written  by  Al-Khowarazmi  in  the  early 
ninth  century,  "  de  numeris  Indorum,"  beginning  in  its  Latin  form 
"  Dixit  Algorismi.  .  .  ."  The  translation,  of  which  only  one  MS.  is 
known,  was  made  about  1120  by  Adelard  of  Bath,  who  also  wrote  on 
the  Abacus  and  translated  with  a  commentary  Euclid  from  the  Arabic. 
It  is  probable  that  another  version  was  made  by  Gerard  of  Cremona 
(1114-1187) ;  the  number  of  important  works  that  were  not  translated 
more  than  once  from  the  Arabic  decreases  every  year  with  our  know- 
ledge of  medieval  texts.  A  few  lines  of  this  translation,  as  copied  by 
Halliwell,  are  given  on  p.  72,  note  2.  Another  translation  still  seems 
to  have  been  made  by  Johannes  Hispalensis. 

Algorism  is  distinguished  from  Abacist  computation  by  recognis- 
ing seven  rules,  Addition,  Subtraction,  Duplation,  Mediation,  Multi- 
plication, Division,  and  Extraction  of  Koots,  to  which  were  afterwards 
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adiled  Numeration  and  Progression,  It  is  further  distinguislied  by 
the  use  of  the  zero,  which  enabled  the  computer  to  dispense  with  tlie 
columns  of  tlie  Abacus.  It  obviously  employs  a  board  with  hue  sand 
or  wax,  and  later,  as  a  substitute,  paper  or  parchment ;  slate  and  pencil 
were  also  used  in  the  fourteenth  century,  how  much  earlier  is  un- 
known.* Algorism  quickly  ousted  the  Abacus  methods  for  all 
intricate  calculations,  being  simpler  and  more  easily  checked  :  in 
fact,  the  astronomical  revival  of  the  twelfth  and  thirteenth  centuries 
would  have  been  impossible  without  its  aid. 

The  number  of  Latin  Algorisms  still  in  manuscript  is  compara- 
tively large,  but  we  are  here  only  concerned  with  two — an  Algorism 
in  prose  attributed  to  Sacrobosco  (John  of  Holywood)  in  the  colophon 
of  a  Paris  manuscript,  though  this  attribution  is  no  longer  regarded 
as  conclusive,  and  another  in  verse,  most  probably  by  Alexander  de 
Villedieu  (Villa  Dei).  Alexander,  who  died  in  1240,  was  teaching 
in  Paris  in  1209.  His  verse  treatise  on  the  Calendar  is  dated  1200, 
and  it  is  to  that  period  that  his  Algorism  may  be  attributed ;  Sacro- 
bosco died  in  1256  and  quotes  the  verse  Algorism.  Several  com- 
mentaries on  Alexander's  verse  treatise  were  composed,  from  one 
of  which  our  first  tractate  was  translated,  and  the  text  itself  was 
from  time  to  time  enlarged,  sections  on  proofs  and  on  mental 
arithmetic  being  added.  We  have  no  indication  of  the  source  on 
which  Alexander  drew ;  it  was  most  likely  one  of  the  translations 
of  Al-Khowarasmi,  but  he  has  also  the  Abacists  in  mind,  as  shewn  by 
preserving  the  use  of  differences  in  multiplication.  His  treatise,  first 
printed  by  Halliwell-Phillipps  in  his  Jiara  Mathematica,  is  adapted 
for  use  on  a  board  cotered  with,  sand,  a  method  almost  universal  in 
the  thirteenth  century,  as  some  passages  in  the  algorism  of  that 
period  already  quoted  show  :  "  Est  et  alius  modus  qui  utitur  apud 
Indos,  et  doctor  hujusmodi  ipsos  'erat  quidem  nomine  Algus.  Et 
modus  suus  crat  in  computando  per  quasdam  figuras  scribendo  in 
pulvere.  .  ,  ."  "  Si  voluerimus  depingere  in  pulvere  predictos  digitos 
secundum  consuetudinem  algorismi  .  ,  ."  "et  sciendum  est  quod  in 
iiullo  loco  minutorum  sive  secundorum  ...  in  pulvere  debent  scribi 
plusquam  sexaginta." 

^loDERX  Arithmetic. 

Modern   Arithmetic   begins    with   Leonardi   ril)onacci's   treatise 

"de  Abaco,"  written  in  1202  and  re-written  in  1228.     It  is  modern 

*  Slates   are  mentioned  by  Chaucer,  and  soon  after  (1410)  Prosdocimo   de 
Beldamandi  speaks  of  the  use  of  a  "lapis"  for  making  notes  on  by  calculators. 
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rather  in  the  range  of  its  problems  and  the  niethods  of  attack  than 
in  mere  methods  of  calculation,  which  are  of  its  period.  Its  sole 
interest  as  regards  the  present  work  is  tliat  Lconardi  makes  use  of 
the  digital  signs  described  in  Record's  treatise  on  The  arte  of 
nomh~ynge  hy  ilie  hand  in  mental  arithmetic,  calling  it  "  modus 
Indorum."  Leonardo  also  introduces  the  method  of  proof  by  "  casting 
out  the  nines." 

Digital  Arithmetic. 

The  method  of  indicating  numbers  by  means  of  the  fingers  is  of 
considerable  age.  The  British  Museum  possesses  two  ivory  counters 
marked  on  one  side  by  carelessly  scratched  Eonian  numerals  IIIV 
and  Vim,  and  on  the  o^ier  by  carefully  engraved  digital  signs 
for  8  and  9.  Sixteen  seems  to  have  been  the  number  of  a  complete 
set.  These  counters  were  either  used  in  games  or  for  the  counting 
board,  and  the  Museum  ones,  coming  from  the  Hamilton  collection, 
are  undoubtedly  not  later  than  the  first  century.  Frohner  has 
published  in  the  Zeitschrift  des  Mtincheiiei'  Alterthumsvereins  a 
set,  almost  complete,  of  them  with  a  Byzantine  treatise  ;  a  Latin 
treatise  is  printed  among  Bede's  works.  The  use  of  this  method  is 
universal  through  the  East,  and  a  variety  of  it  is  found  among  many 
of  the  native  races  in  Africa.  In  medieval  Europe  it  was  almost 
restricted  to  Italy  and  the  Mediterranean  basin,  and  in  the  treatise 
already  quoted  (Sloane  3281)  it  is  even  called  the  Abacus,  perhaps  a 
memory  of  Fibonacci's  work. 

Methods  of  calculation  by  means  of  these  signs  undoubtedly  have 
existed,  but  they  were  too  involved  and  liable  to  error  to  be  much  used. 

The  Use  of  "Arabic"  Figurbs. 

It  may  now  be  regarded  as  proved  by  Bubnov  that  our  present 
numerals  are  derived  from  Greek  sources  through  the  so-called 
Boethian  "  apices,"  which  are  first  found  in  late  tenth  century 
manuscripts.  That  they  were  not  derived  directly  from  the  Arabic 
seems  certain  from  the  different  shapes  of  some  of  the  numeral?, 
especially  the  0,  which  stands  for  5  in  Arabic.  Another  Greek 
form  existed,  which  was  introduced  into  Europe  by  John  of  Basing- 
stoke in  the  thirteenth  century,  and  is  figured  by  ilatthew  Paris 
(V.  285) ;  but  this  form  had  no  success.  The  date  of  the  intro- 
duction of  the  zero  has  been  hotly  debated,  but  it  seems  obvious 
that   the  twelfth   century   Latin   translators   from  the  Arabic  were 
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perfectly  well  acquainted  with  the  system  they  met  in  their  Arabic 
text,  while  the  earliest  astronomical  tables  of  the  thirteenth  century 
I  have  seen  use  numbers  of  European  and  not  Arabic  origin.  The 
fact  that  Latin  writers  had  a  convenient  way  of  writing  hundreds 
and  thousands  without  any  cyphers  probably  delayed  the  general 
use  of  the  Arabic  notation.  Dr.  Hill  has  published  a  very  complete 
survey  of  the  various  forms  of  numerals  in  Europe.  They  began 
to  be  common  at  the  middle  of  the  thirteenth  century  and  a  very 
interesting  set  of  family  notes  concerning  births  in  a  British  Museum 
manuscript,  Harl.  4350   shows  their  extension.     The   first   is  dated 

c  c  c 

Mij.  Iviii.,  the  second  Mij.  Ixi.,  the  third  Mij.  63,  the  fourth  1264, 
and  the  fifth  1266.  Another  example  is  given  in  a  set  of  astronomical 
tables  for  1269  in  a  manuscript  of  Eoger  Bacon's  works,  where  the 
scribe  began  to  write  MCC6.  and  crossed  out  the  figures,  substituting 
the  "  Arabic"  form. 

The  Counting  Board. 

The  treatise  on  pp.  52-65  is  the  only  one  iu  English  known  on 
the  subject.  It  describes  a  method  of  calculation  which,  with  slight 
modifications,  is  current  in  Russia,  China,  and  Japan,  to-day,  though 
it  went  out  of  use  iu  Western  Europe  by  the  seventeenth  century. 
In  Germany  the  method  is  called  "  Algorithmus  Linealis,"  and  there 
are  several  editions  of  a  tract  under  this  name  (with  a  diagram  of  the 
counting  board),  printed  at  Leipsic  at  the  end  of  the  fifteenth  century 
and  the  beginning  of  the  sixteenth.  They  give  the  nine  rules,  but 
"  Capitulum  de  radicum  extractiono  ad  algoritmum  integrorum  reser- 
vato,  cujus  species  per  cifiVales  figuras  ostenduntur  ubi  ad  plenum  de 
hac  tractabitur."  The  invention  of  the  art  is  there  attributed  to 
Appulegius  the  philosopher. 

The  advantage  of  the  counting  board,  whether  permanent  or 
constructed  by  chalking  parallel  lines  on  a  table,  as  shown  in  some 
sixteenth-century  woodcuts,  is  that  only  five  counters  are  needed 
to  indicate  the  number  nine,  counters  on  the  lines  representing  units, 
and  those  in  the  spaces  above  representing  five  times  those  on  the 
line  below.  The  Eussian  abacus,  the  "  tchatui  "  or  "  stchota  "  has 
ten  beads  on  the  line;  the  Chinese  and  Japanese  "  Swanpan  "  econo- 
mises by  dividing  the  line  into  two  parts,  the  beads  on  one  side 
representing  five  times  the  value  of  those  on  the  other.  The  "Swan- 
pan"  has  usually  many  more  lines  than  the  "stchota,"  allowing  for 
more  extended  calculations,  see  Tylor,  Anthropology  (1892),  p.  314. 
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Record's  treatise  also  luentious  another  method  of  counter  notation 
(p.  64)  "  merchants'  casting "  and  "  auditors'  casting."  Tliese  were 
adapted  for  the  usual  English  method  of  reckoning  numbers  up  to 
200  by  scores.  This  method  seems  to  have  been  used  in  the  Ex- 
chetiuer.  A  counting  board  for  merchants'  use  is  printed  by  Halliwell 
in  Bara  Mathematica  (p.  72)  from  Sloane  MS.  213,  and  two  otliers 
are  figured  in  Egerton  2622  f.  82  and  f.  83.  Tiie  latter  is  said  to  be 
"nevus  modus  computandi  secundum  inventionem  Magistri  Thome 
Thorleby,"  and  is  in  principle,  the  same  as  the  "  Swan  pan." 

The  Exchequer  table  is  described  in  the  Dialuyus  de  Scaccario 
(Oxford,  1902),  p.  38. 
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Ec  algorisniMN  ars  p/vsens  dicit///  ;  in  qua  '  leafiseo. 

Talib'/.s  indor«//^  fruimw/-  bis  qui/^q«>^  figuris. 

This  Loke  is  called  be  boke  of  ak'oryiu,  ur  Augrym  aftt'/-  lewelt'/'  Adenvation 

'  o      ^       '  'J  ^  of  Algorism. 

4  vse.  Alul  Jjis  boke  tietys  jje  Craft  of  Nombryng,  ])e  liuycli  crafte 
is  called  also  Algoryui.  Ther  was  a  kyiig  of  Inde,  |)e  (iuich  hcyth 
Algol',  &  he  made  |jis  ciaft.  And  afte/'  his  name  he  called  hit 
algory//<  ;  or  els  anofr/-  cause  is  quy  it  is  called  Algorym,  for  \q 
8  latvn  word  of  hit  s.  Algorisuiws  come*-  of  Algos,  grece,  <\uid  cd  Another 
ars,  latine,  craft  on)  ciiglis,  and  rides,  q;uid  ed  numenu^,  latme,  A  the  woni. 
nomb?<;'  on)  englys,  inde  liicituv  Algorismw*'  \}er  addicione//i'  hui?i« 
sillabe  nuis  &  subtraccionem  d  &  e,  ci^frtsi  ars  nume/-andi.    IT  Iforther- 

12  more  je  most  vndtVstoude  |?at  in  J)is  craft  ben  vsid  teen  tigurys, 
as  here  bene  writen  for  ensampul,  ^98705432  1.  II  Expone 
fe  too  ve/-sus  afore  :  this  p/-esent  craft  ys  called  Algorism?<,s,  in  pe 
quych  we  vsc  teen  signys  of  Inde.      Questio.     II  Why  ten)  fyguris 

16  of  Indel  Solucio.  for  as  I  liaue  sayd  afore  ))ai  wert^  fonde  fyrst 
in  Inde  of  a  kyng^'  of  jjat  Cuntre,  Jjat  was  called  Algor. 

H  Prima  sisnifirat  unuia ;  duo  ve/'O  secuuda. ;  ver,u>  [m 

.  ,  ....  niaigiii]. 

H  Tercia  signinrat  tria;  sic  precede  sinistre. 
20  f  Donee  ad  extrema///  venias,  que  cifra  wocAtur. 

H  Capi7«/wm  primum  de  significac/o/^e  figurarw//^  vxposuto 

\eriut. 

In  |)is  verse  is  notitide  pe  significacif'on  of  J?ese  figuris.     And  J)Us 
expone  the  verse.     \)e  first  signifiyth  one,   fe   secmale  sigui^fiyth   Meafises. 
24  tweyne,  Jje  thryd  signifiyth  thre,  &  the  fourte  signifiyth  4.     H  And  J,','.? ^/^eTof* 
so  forthe  towarde  fe  lyft  syde  of  pa  tabul  or  of  pa  boke  pat  pa  "'*  "«"'*"• 
figures  bene  writene  in,  til  |)at  poii  come  to  the  last  figure,  pat  is 
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called  a  cifre.     11  Qnestio.     In  qiiycli  syile   sittes  J>e  first  figure? 
Solucw,  forsotlie  loke  quicli  figure  is  first  in  pe  ryjt  side  of  jje  bok' 
or  of  ])G  tabul,  &  J»at  same  is  \ie  first  figure,  for  \)on  sclial  write 
whiciifiRuie  bakeward,  as  here,  3.  2.  6.  4.  1.  2.  5.     The  Hgure  of  5.  Avas  first    4 
write,   &  he  is  |jc  first,  for  he  sittes  on)   fe  ri3t.  syde.     And  the 
fig/o-e  of  3  is  last.     H  Neuer-))e-les  Aven  he  says  H  Prima  sig7^^>V■«t 
\nnm  &c.,  fat  is  to  say,  \>e  first  betokenes  one,  jje  secuwde.  2.  & 
fore-}?fir-more,  he  vnd^■rstondes  no3t  of  fe  first  tignre  of  eue/y  rew.    8 
H  But  he  vndiVstondes  J)e  first  figure  fr^t  is  in  jje  nomhwr  of  })e 
forsayd  teen  figuris,  ))e  quych  is  one  of  ]>ese.  1.     And  \ie  secu?Kle  2. 
&  so  forth. 
yertuf  [In  f  ftuellbt'/'  i]lQ.Tu)n  si  pr///?o  limite  ponas,  12 

margin].  ^  Simpllclter  86  slgiiificat :  si  ve;  o  aeeundo, 

Se  decies :  sursu/;?  ^^/ocedas  m^ltiplicando. 
f  Na;»q«e  figura  sequels  q;<a?)mis  signat  decies  pl«.y. 
f  Ipsa  locata  loco  quam  sign/^cat  p(?/f/?«ente.  16 

ExpojiVio  [ill         H  Expone  |)is  verse  jjus.     Euery  of  pese  figuris  bitokens  hyra 
margin  .        ^^^^^  ^^  ^^^  ^^^^^^  ^^  ^^^  stoude  in  Jje  first  place  of  pe  rewele  /  tliis 

An  expi.iiia-    worde  Simjiliciter   in  fat  verse  it   is  no  more  to  say  but  fat,  & 
principle's  of   no  more.     H  If  it  stonde  in  the   secunde   place  of  fe  rewie,  he  20 

notation.  ■       o  o    i  irv     x    i 

betokens  tene   tymes  hym  selfe,  as    fis  figure   I  here    20    tokens 

I  leaf  137  a.   ten  tyuie  hym  selfe,  ^fat  is  twenty,  for  he  hym  selfe  betokenes 

twey7?e,  &  ten  tymes  twene  is   twenty.     And  for  he  stondis  on) 

fe  lyft  side   &  in  fe   secu«de  place,  he  betokens  ten  tyme   hym  24 

selfe.     And  so  go  forth.     H  ffor  eue?'y  fig»re,  &  he  stonde  aft//r 

a-nofer  toward  the  lyft  side,  he  schal  betokene  ten  tymes  as  mich 

more  as  he  schul  betoken  &  he   slode  in  fc  place  perc  fat  fe 

An  example:  figure   a-fore   hym   stondes.     loo   an  ensampulle.  9.   6,   3.   4.     ))e  28 

units,  fig^ire  of  4.  fat  base  fis  schape  4.  betokens  hot  liymselfe,  for  he 

stondes   in   fe   first  place.     The  Hgiire  of  3.   fat  base  fis  schape 

tens,  3.  betokens  ten  tymes  more  fen  he  schuld  &  he  stode  fere  fat 

fe  fig»ve  of  4.  stondes,  fc<t  is  thretty.     The  figwre  of  6,  pat  base  32 
fis  schape  6,  betokens  ten  tymes  more  fan  he  schuld  &  he  stode 
f('/-e   as  fe   figure  of   ^.  stondes,   for    fere  he    schuld   tokj'ne  hot 
hundreas,      scxtv,  &  now  lie  betokens  ten  tymes  more,  fat  is  sex  hundryth. 

The  fig?<re  of  9.  fat  base  fis  schape  9.  betokens  ten  tymes  more  36 
fane  he  schuld  &  he  stode  in  fe  place  fere  fe  fig^/re  of  sex  stondes, 
for  fen  lie  schuld  betoken  to  9.  hundryth,  and  in  fe  place  fere  he 
thousands,     stoudcs  uow  liB  betokcns  9.  fousande.     Al  fe  hole  nombw/-  is  9 

thousande  sex  hundryth  &  foure  &  thretty.     *fl  fforthcrmore,  Avhen  40 


The  Three  Kiiuh  of  Numbers.  5 

bun  sclialt  rede  a  nomb«r  of  H'^ure,  ban  schalt  Ijegyne  at  be  last  n«>w  to  read 
figwre  in  the  lyft  side,  &  reile  so  forth  to  pe  rijt  side  as  here  9.  6. 
3.  4.     Thou  schal  begyu  to  rede  at  \>e  ih^iire  of  9.  &  redo  forth 
4  |)us.  9.  Hhousaiid  sex  huudryth  thritty  &  foure.     But  when  J)ou    >  leafrat. 
scJKill-^  write,  \>on  schalt  he-gynne  to  write  at  J)e  ry^t  side. 
IT  Nil  cifra  signifieat  s&i  dat  signage  sequent!. 
Expone  bis  v^'rse.     A  cifre  tokens  nojt,  hot  he  makes  be  figwre  The  meaning 
8  to  betoken  Jiat  conies  aitur  liyni  more    \>an  he  schuld  tv  he  were  the  cipher, 
away,  as  Jjus  1^.   here  ]>e  fig?«'e  of  one  tokens  ten,  &  yf  pe  cifre 
were  away-  &  no  iigure  by-fore  hym  he  schuld  token  hot  one,  for 
pan  he  sclui/d   stonde  in   pe   first  i)lace.     IF  And  pe  cifre  tokens 
12  nothyng  hym  selfe.     for  al  pa  nonib?<r  of  pe  ylke  too  figure 5  is  bob 
ten.    IT  Questio.    AVhy  says  he  ])at  a  cifre  niakys  a  fig?i/-e  to  signifyo 
(tyf)  more  &c.     U  I  speke  for  J)is  worde  significatyf,  ffor  sothe  it 
may  liappe  af h//' a  cifre  schuld  come  a-nopur  cifre,  as  Jjus  2^^.    And 
16  jet  pe  secunde  cifre  shuld  token  ueuer  pe  more  excep  he  schuld  kepe 
pe  order  of  pe  place,     and  a  cifre  is  no  figure  significatyf. 
f,  Q,nam  p/ecedentes  plus  ulti//ia  significabit  / 
Exoone  bis  verse  bus.      be  last  figure  schal  token  more  ban  alle  Jheiaat 

I  r  f  *  c>  '  ngure  means 

20  pe  oper  afore,  thoujt  pere  were  a  huudryth  thousant  figures  afore,  j;';;^^^'^"^' ^ii 
as  ]5us,  1G798.    ])c  last  fig7</e  ])at  is  1.  betokens  ten  thousant.    And  ^[.'^^.^Vesf 
alle   pe   oper  figures  ben    bot    betokene    hot  sex  thousant  seuyne  ''"'"^■ 
h»ndryth  nynty  &  8.      II  And   ten  thousant  is  more  pen  alle  Jjat 
24  nonibur,  e?'go  pe  last  figu?-e  tokens  more  pan  all  pe  nomb?/r  afore. 

^K  Post  predicta  scias  breuite/'  qitotj  tres  numeror«j/i  *  ''^^f  i^s «. 

Distincte  species  sunt ;  nam  quidam  digit!  sunt ; 
Aiticuli  quidam ;  quidam  <\iioqv.e  compositi  sunt. 
28  H  CapitM/»ra  2™  de  tr/plice  divisione  mimeroxuin. 

IT  The  auctor  of  pis  tretis  dep'^tys  j)is  worde  a  uomb?i/-  into  3 
partes.     Some  noiub«r  is  called  digit/^s  latine,  a  digit  in  englys.  Wgits 
So?/nne  noiub?//-  is  called  articulus  latine.     An  Articul  in  englys.  Articles. 
32  Some  uomb?ir  is  called  a  composyt  in  englys.     IT  Expone  J)is  verse.  Composites. 
know  ])ou  aftur  pe  forsayd  rewles  pat  I  sayd  afore,  fat  pere  ben  thre 
spices  of  nomb2(/-.     Oone  is  a  digit,  AnoJ?er  is  an  Articul,  &  pe  ioper 
a  Composyt.  versus. 
3G  IT  Sunt  digiti  num^vi  qui  cit/rt  denariu///  s?mt. 

H  Here  he  telles  (iwat  is  a  ditiit,  Exi^ouc  versu.s  .sic.     iS'^oml^/irs  what  are 

-,  ,  dibits. 

digitus  bene  alle  nonib«/\s  pat  ben  wzt/(-inne  ten,  as  nyne,  8.  7.  G.  5. 
4.  3.  2.  1. 

^  In  MS    'awiy.' 


6  Digits,  Ao'ticles,  and  Comiwsitca. 

II  Articupli  decupli  degito/v///? ;  compositi  s?/nt 
Illi  qui  constant  ex  articulis  degitisq/" . 
IT  Her^^  lie  tellcs  Avhat  is  a  coiiiposyt  and  Avliat  is  an^'  articnl. 
wiiataie       ExpoiiG  sic  vr/'sus.     H  ArticuHs  l)ou^  all''  \ai  may  be  deuidyt  in-    4 
to  nonib?/>v  of  ten  k  nothynge  leue  ower,  as  twenty,  thretly,  fourty, 
a  hundryth,  a  thousand,  &  such  o\pr,  ffor  twenty  may  he  departyt 
in-to  2  nomh?/rs  of  ten,  fifoity  in  to  foure  nomhw/s  of  ten,  A:  so  forth. 
!  leaf  1S86.  ^Qonipositys  hen)  nomhw/s  J)at  bene  coniponyt  of  a  digyt  Sc  of  an    8 

numbers  articulk  as  fouieteue,  fyftene,  sextene,  &  such  o)iei:  Iforteno  is 
potitei""  co?»ponyd  of  iome  ]jat  is  a  digit  &  of  ten  J)at  is  an  articuUe. 
ffiftene  is  coniponyd  of  5  Sz  ten,  &  so  of  all  o]>ei\  what  Jjat  |>ai  ben. 
Short-lych  ewery  nomb?/;-  J)at  be-gynnes  wiili  a  digit  Sc  endytli  in  a  12 
aiticulle  is  a  composyt,  as  fortene  bygennyng'^  by  louiv  })at  is  a 
digit,  Sc  endes  in  ten. 

11  Ergo,  proposito  nu/»''/0  tibi  scriber^,  pr/mo 

Respicias  quid  sit  nu///^r//x;  si  digitus  sit  16 

P//mo  scribe  loco  digitu//?,  si  compositus  sit 
P/i'mo  scribe  loco  digitu///  post  articulu/// ;  sic. 
Howtow.ite         H  liere  he  telles  how  \in\\  sclialt  wyrch  whan  jjou  schalt  write  a 

nomh?<r.     Expone  xer^wa  sic,  (fe  fac  inxta  exponf«^is  sentencia?»  ;  20 
whan  fou  hast  a  uomb?//"  to  write,  loke  fyrst  what  man^r  nomb?;y 
it  ys  \i(i  \(m  schalt  write,  whether  it  be  a  digit  or  a  coinposit  or  an 
if  it  is  a         Articul.     H  If  he  be  a  digit,  write  a  digit,  as  yf  it  be  seuen,  write 

seuon  (^  write  |jat  digit  in  |)e  first  placfytoward  ))e  ryght  .«ide.  If  it  24 
ifitisa  he  a  composyt,  Avrite  \ie  digit  of  |)e  composit  in  |)e  first  place  & 
write  J)e  articul  of  J)at  digit  in  fe  secuude  place  next  toward  ))e  lyft 
side.  As  yf  J)ou  schal  write  sex  S:  twenty,  write  pe  digit  of  )je 
nonib?//'  in  jje  first  place  J)at  is  sex,  and  Avrite  J)e  articul  next  aft?</'  28 
J)at  is  twenty,  as  ))us  26.  J>iit  whan  Jjou  schalt  sownc  or  speke 
» leaf  139 a.  ^ or  rede  an  Composyt  J)ou  sclialt  first  sowne  fe  articul  Ar  aft?//'  J)e 
digit,  as  |)ou  se3'st  by  fe  comyne  siieche,  Sex  &  twenty  &  nou^t 
twenty  &  sex.     versus.  32 

H  Articulis-  si  sit,  in  prmo  limite  cifram, 
Articulu//;  rero  reliq?i/s  inscribe  figur/.s. 
How  to  write         U  Here  he  tells  how  J)ou  schal  write  when  fe  nombre  fr/t  \o\\ 

base  to  Avrite  is  an  Articul.     Expone  vt'rsus  sic  &  fac  securKhan  36 
seiitenciam.     Ife  fe  nomb?/r  Jjr/t  ]>o\.\  hast  write  be  an  Articul,  write 
first  a  eifre  &  aft//r  fe  cifer  write  an  Articulle  fus.  2^.     flbrther- 
more  \o\x  schalt   vnd2/-ston<le  yf  \>o\\  liaue  an  Articul,    loke  how 
'    '  l.eii '  lepeated  in  JIl^. 


How  to  read 


Arlirles : 


tens. 


The  Seven  Rules  of  Arithmetic.  \ 

mych  he  is,  yf  he  be  w/t//-ynno  an  liundiyth,  J)ou  schult  write  boi 

oui?  cifre,  aforie,  as  here  .1)0.     If  J)e  arlicuUe  bo  by  hyiu-silfe  &  be  imnaredj, 

an  hundrid  eiieui",  Jien  schal  \i>\\  write.  1.  &  2  cifers  afore,  |)at  lie 

4  may  stonde  in  }>e  tliryd  1)1hoo,  for  eu''/y  fig?/;e  in  J)e  tliryd  place 

schal  token  a  hnndrid  tvmes  hvm  selfe.     If  be  articul  be  a  thonsant  tiiousamis, 
or  thoiisandes^  and  he  stonde  by  hy//(  selfe,  write  afor^'  3  cil'ers  »S;  so 
forj)  of  al  o\ci\ 

5  IT  ftuolib'-/  in  nu;//c/0,  si  par  sit  p//ma  figura, 

Par  erit  &  to///m,  quicquid  sibi  coniinuainr; 
Impa/-  si  fu^/it,  totu///  tu/;c  fiet  </  impar. 
^  Here  he  teches  a  •'eu'/all^'  rewle  bat  vf  te  first  ?["nre  in  he  To teii an 
12  rewle  of  fig?^;'es  token  a  nonib«/-  |)at  is  enene  al   prtt  nomb?/>-  of 
fig'//"ys  in  |)at  rewle  schal  l)e  enene,  as  here  |)ou  may  see  6.  7.  3.  5.  4, 
Computa  ^  p/'cba.    H  If  ))e  first  -iv^uve.  token  an  nonib?</"  |)at  is  ode,   '^  leaf  i:i9  6. 
alle  )jat  nombu/'  in  |)at  rewle  schalle  be  ode,  as  here  5  G  7  8  6  7.  "'an odd. 
16  Computa  ^  p;vjba.     versus. 

H  Septez/i  suz/t  partes,  non  plates,  istius  artis ; 
H  Addere,  subt/ahere,  duplap ,  dimidiare, 
Sextaqwe  diuidere,  se«/  qui/4a  m^ltiplicare ; 
20  Radice//;  ext/ahere  p^^/s  septi//;a  dicitur  esse. 

IT  Here  telles  \at  per  ben)  .7.  spices  or  pa/'tes  of  ))is  ci-ixft.  The  Tiieseveu 
first  is  called  addicion,  ))e  secunde  is  called  subtraccion.  The  thryd 
is  called  duplacion.  The  4.  is  called  dimydicion.  The  5.  is  called 
24  mjdtiplicaciofi.  The  6  is  called  diuision.  The  7.  is  called  extracciou 
of  \>e  Hole.  AVhat  all  fese  spices  bene  hit  sclialle  be  tolde  singilla- 
iim  in  here  caputule. 

H  Subt/aMs  ant  addis  a  dext/-/s  vel  mediabis : 
28        Thou  schal  be-gynne  in  pe  I'yght  side  of  pe  boke  or  of  a  tabid,  a.ui,  sui>- 
loke  were  hm  wul  be-"vnne  to  write  latvn  or  euiflvs  in  a  boke,  &  halve,  from 
pat  schalle  be  called  pc  lyft  side  of  the  boke,  jjat  puu  writest  toward 
pat  side  schal  be  called  pe  vyght  side  of  jje  boke.     Yeysus. 
32  A  leua  dupla,  diuide,  m«ltiplica. 

Here  he  tellcs  pe  in  quych  side  of  jje  boke  or  of  pe  t  ibul  piA\ 
schalle  be-gyne  to  wyrch   duplacion,  diuision,  and  ]u«lti}tlicaciofi. 
Thou  sclial  ])egyne  to  worch  in  pe  lyft  side  of  pe  boke  or  of  pe  Multiply  or 
36  tabul,  but  yii  what  wyse  pon  schal  wyrch  in  hym  dicetur  singil-  IJiV'to ril'i.i. 
latim  in  seque/<tib?i>-  capi/w//x  et  de  vtilitate  cui«sli/'(-/  art/V  & 
sic  Completar  ^pz-oheouMy/*  &  sequit///-  tractat/'s  &  p/Zmo  de  arte  '  leafu" 
addicn'/as  que  p/  /ma  ars  est  in  ordine. 

'  III  MS.  '  tliausande-;.' 


The  Craft  of  Addition. 


Four  things 
must  be 
known: 


wliat  it  is; 


how  many 
rows  of 
figures; 

how  many 
cases; 


what  is  its 
result. 


How  to  set 
down  the 
■am. 


Add  the  first 
figures ; 


rub  out  the 
top  figure ; 

write  tlie 
result  iu  its 
place. 


Idere  si  nwmero  numtruwi  vis,  ordine  tali 
Incipe ;  scribe  duas  "primo  series  mimcroxum 
P/  ?ma//?  sub  pr/ma  recte  pone/^do  figura/«, 
Et  sic  de  reliq?as  facias,  si  sint  tibi  plures.  4 

^  Here  by-gynnes  fe  craft  of  AJJicion.     In  })is  craft  \o\\  most 
knowe  foure  thynge^\     11  Fyrst  \ou  most  know  what  is  addicion. 
Next  ])(m  most  know  liow  mony  rewles  of  figurys  Jjou  most  liaue. 
H  Next  J)ou  most  know  how  niony  diue>'s  ca-sys  happes  in  J»is  craft    8 
of  addiciofl.     H  And  next  qwat  is  fe  profet  of  ))is  craft.     H  As  for 
jjc  first  J)ou  most  know  |)at  addiciofi  is  a  castyng  to-gedwr  of  twoo 
noniburys  into  one  nombie.     As  yf  I  aske  qwat  is  twene  &  thre. 
\)o\x  wyl  cast  ))ese  twene  nombres  to-ged?^r  &  say  |)at  it  is  fyue.  12 
H  As  for  })e  seciuule  ))ou  most  know  ])«t  })ou  schalle  haue  tweyne 
rewes  of  figures,  one  vndur  a-nother,  as  here  J)ou  mayst  se.  1234 
U  As  for  ))e  thryd  })ou  most  know  fat  tliere  ben  foure  diuerse  2168. 
cases.     As  for  )je  forthe  \o\\  most  know  \ai  Jie  profet  of  jjis  craft  is  16 
to  telle  what  is  )je  hole  nombw/"  fat  comes  of  diuerse  nombiuis. 
Now  as  to  J)c  texte  of  oure  verse,  he  teches  tliere  how  fou  schal 
worch  iu  Jjis  craft.     ^  He  says  yf  fou  wilt  cast    one  nomb?;/  to 
anofer  nomb«r,  fou  most  by-gynne  on  )>is  wyse.     H  ffyrst  write  20 
itwo  rewes  of  figuris  &  nombris  so  fat  fou  write  fe  first  figure  of  fe 
hyer  nomb?«-  euene  vndw-  the  first  figM/'e  of  fe  nether  nonik^y,  And 
fe  secunde  of  fe  nether  nombwr  euene  vndtV  fe  secunde  of  fe  hyer, 
«fe  so  forthe  of  euery  figj^re  of  both  fe  rewes  ns  f ou  mayst  se  123         24 
H  Inde  duas  adde  p/Zmas  bac  condic/one : 
Si  digitus  crescat  ex  addic/one  T^xiortim ; 
'Prima  scribe  loco  digitu///,  quicuwqw^  sit  ille. 
1!  Here  be  tedies  what  fou  schalt  do  wlien  ft>u  hast  write  too  28 
r.5wes  of  figuris  on  vnder  an-ofer,  as  I  sayd  be-fore,     f  He  siiys  \o\\ 
schalt  take  fe  first  figH>-e  of  fe  heyer  nomb/e  &  fe  fyrst  figure  of  fe 
nefe/-  nombre,  &  cast   hem  to-gedey  vp-on   fis    condicion).     Thou 
schal  loke  qwefer  fe  nomber  fat  comys  fe/'t-of  be  a  digit  or  no.  32 
fl  If  he  be  a  digit  fou  schalt  do  away  fe  first  figure  of  fe  hyer 
nombre,  and  write  fere  in  liis  stede  fat  he  stode  Inne  fe  digit,  fat 
comes  of  fe  ylke  2  fig?/res,  &  so  wrich  forth  on)  ofe>-  figures  yf 
fere  be  ony  moo,  til  fou  come  to  fe  ende  toward  fe  lyft  side.     And  36 
lede  fe  nether  fig«<re  stonde  still  euer-more  til  fou  liaue  ydo.     ffor 
fere-by  fou  schal  wyte  whefe/-  fou  hast  done  wel  or  no,  as  I  schal 
t<'ll  fe  afte/ward  in  fa  ende  of  fis  Chapter.     IT  And  loke  allgate 
fat  fou  be-gynne  to  woroh  in  fis  Craft  of  Addi-'cion)  in  fe  ryjt  side,  40 


The  Cases  of  the  Craft  of  Addition.  9 


here  is  an  eusainpul  of  bis  case  1234      Caste  2  to  fouiv  &  bat  wcl  be  iiercisan 

'  '  ''l-l''  .  example. 

sex,  do  away  4.  >k,  write  in  \('  "    "'   same   {dace  J>e   li;4«/'e   of  sex. 


h 

se> 

^  Ami  lete  ))e  <ii,'Mre  of  2  in  j)e  nether  rewe  stonde  stil.     When 
•i  \)iin  hast  do  to,  cast  3  tK;  4  to  ged«/'  and  J)at  wel  lie  seuen  ^ni  is 

a  di^'it,     Po  away  |je  3,  &  set  j:-''//'  senen),  and  lete  Ji«  nej)'^/-  fioiO'e 

stonde  still'%  ik,  so  woreh  forth  hakwanl  til  j^on  hast  ydo  all  to-yede/\ 
Et  si  composites',  in  liinite  scribe  seque?<te 
8  Articulum,  p//mo  digitum;  q«/V<  sic  iubet  ordo. 

U  Here  is  |<e  secunde  case  j)'/t  may  happe  in  j^is  eraft.      And  \i' 

case  is  bis,  vf  of  be  eastin«'  of  2  nombnris  to-''ed/  /•,  as  of  be  fiq?</'e  of  suppose  it  is 

'      ^  J  T  o  o  >  r         o  ^  timipo>ite, 

J)e  hyer  rewe  S:  of  j)e  iii;ure  of  j)e  ne)?^/'  rewe  come  a  Composyt,  how  ^;]'^'^','PY/ 
12  schalt  \on  worch.     \>u>f  |)"U  sclialt  woreh.      Thou  shalt  do  away  Jie  1',"^',';"'^^ 
fig«/"e  of    ))e  hyer  nonib''/  J>at  was  cast  to    Jje  fi;j;are  of   J)e  ne))^/' 
nomber.     H  And  write  \fre  \q  digit  of  |)e  Composyt.     And  set  })e 
avticul  of  ))e  composit  next  aiUr  Jjc  digit  in  \e  same  rewe,  yf  \ere 
16  be  no  mo  tig«/-es  afte/\     I'nt  yf  ]ii'ri'  be  nro  fignris  xxiier  J)at  digit. 
And  jjere  he  schall  be  rekend  for  hym  selfe.     And  when  J?ou  solialt 
adde  \'ii  yike  iii^ure  })«t  berys  Jje  articnlh'  owpr  his  bed  to  j)e  figure 
\w\er  liym,  |)on  sclialt  cast  fat  arti(;ul  to  |)e  figure-  ))'/t  base  hynx  owcr 
20  his  bed,  iK;  b-^/e  bat  Articul  sclial  token)  hym  selfe.     lo  an  Ensam-  Here  is  an 

'  f  f  ^  example. 

pull  lof  all  326.      Cast  6  to  6,  i^-  }pei'p-oi  wil  arise  twelue.     do  away    ,  i^^f  14,6. 
\q   hyer  6  &  write  )?'■/('  2,  frtt  is  fe   digit  of  J)is  composit. 

And  J)e?<  write  |)e  articullie  ))at  is  ten  on//-  |>e  fignris  lied  of  twene 
24  as  \n^  „A.,  Xow  cast  ))e  articiillf  jj'ft  standus  vpon  ))e  fig?</is  of 
twene  216.  bed  to  J)e  same  iig/z/e,  cc  ivkm  ))at  artieul  hot  for  011^, 
and  \\\n  \'re  wil  arise  thre.  ]3an  cast  Jjat  thre  to  Jjb  iw\er  figure, 
fat  is  on/',  &  fat  wul  l^e  foui<^.  do  away  fe  figw/e  of  3,  and  write 
28  \i're  a  fig?//-e  of  foure.  and  lete  fe  \w\er  fig///e  stonde  stil,  A:  fan 
worch  forth,     vn'?'.'  vefuws. 

H  Articulus  si  sit,  in  p/-/mo  limite  cifram, 
IT  Articulu///  vcro  reliquis  inscribe  fignris, 
32  Vel  per  se  scribas  si  nulla  figura  sequater. 

IT  Her^.'  he  puttes  fe  thryde  case  of  fe  craft  of  AddicioiD.  i^-  fe 
case  is  bis.     vf  of  Addicioun)  of  2  Ji''nris  a-ryse  an  Articullt^,  how  suppose  it  i* 

'  *'  o  J  an  Artiile, 

schal  bou  do.     thou  most  do  away  be  beer  fig///'e  bat  was  addid  to  swaonna 

'  J    T  '^  I  ciplier  ami 

30*  fe  «ef<?r,  &  write  \ere.  a  cifre,  and  sett  f e  articuls  on  fe  liguris  j-^'xv  n>2 
bede,  yf  f<<t  \tre  come  ony  xifte^r.     And  wyrcli  fan  as  I  bane  ti>lde 
fe  in  fe  secunde  case.     An  ensampull  25.     Cast  5  to  r>,  fat  wylle 
be  ten.     m>w  do  away  fe  byer  5,  &         write  f^rr  a  cifer.     Ami 

40  sette  ten  A-pon  fe  tiguris  bed  of  2.  And  reken  it  but  for  on  f  us.  lo 
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Tlic  Craft  of  Suhtraction. 


Meafuia.  an  Eusampiill^ 


Here  is  an 
example. 


I  20 


And  'Jjan  Avorcli  forth.     But  yf  \iere  come  no 


figure  aft^r  fe  j  25  I  cifre,  write  ))e  articul  next  hyni  in  ]je  same  rewe 
as  here  fs  |.       '       '  cast  5  to  5,  and  it  wel  he  ten.  do  away  5.  Jjat  is  |)e 
hier  5.  [JlJ  and  write  \)ere  a  cifre,  &  write  afte/-  hym  J)e  articul  as    4 
J)us  ri0~j.     And  ])an  ))ou  liast  done. 


What  to  do 
when  you 
have  a  oipher 
ill  the  top 
low. 

An  example 
of  all  the 
diSieuUiej. 


Four  things 
to  know 
about  sub- 
traction: 


the  first; 
tlie  second; 


tlie  thir.l; 


IT  Si  tibi  cifra  sup^/ueniens  occurrerit,  ilia?/; 

Dele  sup^/ posita//? ;  fac  illic  scribe  figura^/?,  8 

Fostea  procedas  reliquas  addendo  figuras. 

H  Here  he  pxitte,'*  )5e  fourt  case,  k  it  is  Jjis,  ])at  yf  \ere  come  a 
cifer  in  |)e  hier  rewe,  how  \ox\  sclial  do.     J)us  J)ou  schalt  do.     do 
away  Jje  cifer,  Sc  sett  ])ere  Jie  digit  jjrtt  conies  of  J)e  addiciou?^  as  J)us  12 
\<p<f>^\.     In  pis  ensampul  ben  allp  J)e  four^  cases.     Cast  3  to  fonre, 
}pai  wol  be  seueii).  do  away  4.  &  write  \iPre  seuen) ;  Jian  cast 
4  to  J)e  figure  of  8.  fiat  wel  be  12.     do  away  8,  &  sett  \)ere  2.  f)at  is 
a  digit,  and  sette  jje  articul  of  ))e  composit,  J)at  is  ten,  vpon  \e  cifers  16 
bed,  &  reken  it  for  hym  selfe  ))at  is  on.     |)an  cast  one  to  a  cifer,  & 
hit  Avulle  be  but  on,  for  nojt  Sc  on  makes  but  one.     fian  cast  7.  \>ni 
stondes  vnder  J)at  on  to  hym,  &  J»at  wel  be  8.     do  away  ])e  cifer  Sc 
J)at  1.  &  sette  \ere  8.  f)an  go  forthermore.     cast  ))e  o))e/-  7  to  |)e  cifer  20 
fiat  stondes  o\\pr  by//?.  )"(t  avuI  be  bot  seuen,  for  f)e  cifer  betokens 
no^t.     do  away  \g  cifer  i^  sette  \ire  seuen),  -Sc  ))en  go  forj^ermore 
&  cast  1  to  1,  &  ))at  wel  be  2.     do  away  pe  hier  1,  &  sette  }pere  2. 
fan  hast  ))ou  do.     And  yf  J)ou  bane  wel  ydo  J)is  nomber  Jjat  is  sett  24 
here-afte/'  wel  be  fe  nomber  fat  schalle  aryse  of  alle  fe  addicion)  as 
here  27827.     H  Seipii/«r  alia  spec/es. 

nu//;ero  nume/u?//  si  sit  tibi  demere  cura 
Scribe  iigurar«///  series,  yt  in  addicione.  28 

If  This  is  J)e  Chapte/'  of  subtraccion),  in  the  quych  fou  most 
know  fonre  nessessary  thynge,-?.  the  first  what  is  subtraccion).  fe 
secunde  is  how  mony  nombers  fou  most  bane  to  subt>"accion),  the 
tliryd  is  how  mony  maners  of  cases  \ere  m;)y  hajipe  in  J)is  craft  of  32 
subtraccion).  The  fourte  is  (jwat  is  fe  p?'ofet  of  fis  craft.  ^  As  for 
fe  first,  \o\\  most  know  \ai  subtraccion)  is  drawynge  of  one 
nowmbe/'  oute  of  anofer  nomber.  As  for  fe  secunde,  J)ou  most 
knowe  fat  fou  most  bane  two  rewes  of  figuris  one  vnde?'  anofer,  as  36 
foil  add^'st  in  addicion).  As  for  fe  thryd,  fou  moyst  know  fat 
foure  mane/'  of  diuerse  casis  mai  hapjie  in  fis  craft.  IF  As  for  fe 
fourt,  foil  most  know  fat  fe  p/T>fet  of  fis  craft  is  whenne  fou  basse 
taken  ff  lassi'  nomber  out  of  fe  more  to  telle  what  fere  leues  oxxer  40 
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The  Caars  of  the  Craft  oj  Suhto-adion.  11 

\)rit.     &  povi  most  he-gj-nne  to  wyrch  in  \its  craft  in  pe  ryglit  side 
of  |)C  l)oke,  as  ])n\\  diddyst  in  addicioii).     Versus. 

IT  Maiori  nwiiPio  num^'/u»/  suppone  minorem, 
4  IF  Slue  pari  nxumro  supponat/n-  num^ /us  par. 

^IT  Her^  ho  telles  })at  po  liicr  iionilRn-  most  be  nioir  ))<mi  |)e  nej)6'/-,   '  leaf  usa. 
or  els  eueii)  as  niych.  Imt  he  may  not  be  lasse.     And  jjc  case   is  greate" 
))is,  J)on  sclialt  ilrawe  jjo  ncf^^r  nomher  out  of  J)e  liyer,  ('I-  |)ou  mayst  "Cv^ihe 
8  not  do  |)'^yt  yf  \)c  hier  nombor  wore  lasse  J)an  ))at.  Hbr  J)'/u  mayst  not  ''■'*^' 
draw  sex  out  of  2.     But  poii  mast  draw  2  out  of  sex.     And  |)ou 
maiste  draw  twene  otit  of  twone,  for  jjou  sehal  leue  no^t  of  be  hier 
twene  mvIp  v<'/*sus. 
12  H  Postea  si  possis  a  prima  subt/Y<he  p/  /maw 

Scribens  quod  remanet. 
Here  is  jjc  first  case  put  of  subtraccioiO,  &  he  says  pan  schalt  The  first  case 

1  •■  ii-ioi  ./.,/-.  i."  of  siibtrac- 

begynne  in  pe  ryglit  side,  tV  draw  jje  first  fig?i/-^  of  jje  nc])''r  rewe  tion. 
IG  out  of  fc  first  tig?//-e  of  pe  hier  rewe.  qwether  f)c  hier  fig?//-e  be  more 
pen  pG  neper,  or  eueii)  as  mych.    And  ))at  is  notified  in  ))e  vers  when 
he  saj's  "  Si  possis."     Whan  pan  has  ))us   ydo,  do  away  pe  liiest 
fig?«-e  &  sett  pere  pat  leues  of  pe  subtraccion),  lo  an  Ensampulle  Here  is  .in 
20  [~234~      Ji'aw  2  out  of  4.  jjan  leues  2,  do  away  4  &  write  f^z-e  2,  &  ^^•""^^■ 
L]3zl  ^'"^^^^  P^  neper  figure  stowde  stille,  &  so  go  for-by  oper  figuris 
till  pin\  come  to  pe  ende,  fan  hast  prm  do. 

^  Cifram  si  nil  remanebit. 
24        IT  Here  he  putte.s-  pe  secunde  case,  &  hit  is  f  is.     yf  it  liappc  f^ft  Put  a  cipher 
qwen  pon  hast  draw  on  neper  fig)/re  out  of  a  hier,  &  pere  leue  nojt  IlmainJ!^ 
afte/-  pe  subt/rtccion\  fus  -))ou  schalt  do.     pon  schalle  do  away  pe  hier  "  leafiist. 
fig?/rc  Si  write  pr-fe  a  cifer,  as  lo  an  Ensampull  ^^.     Take  foure  nereis  an 
28  out  of  foure  Jjan  lens  nojt.     ferefore  do  away  \'^i\  pe   liicr  4  ^^,  *^'""*"'- 
set  fez-e  a  cifer,  |>an  take  2  out  of  2,  jian  leues  nojt.     do  away  J»e 
hier  2,  &  set  pere  a  cifer,  and  so  worch  whare  so  ewer  J>is  hap|>e. 
Sed  si  noH  possis  a  pr/ma  dem-^y-e  pyvma/// 
32  P/v'cedens  vnu//?  de  limite  deme  seque//te, 

Quod  demptuz//  pm  denario  reputabis  ab  illo 
Subt/'rthe  to/«lem  num^ruz//  qneiti  p/v;posuisti 
Q,uo  facto  80/1)6  super  quicquid  remaneb/t. 
36         Here  he  puttes  pe  thryd  case,  pe  tpiyrh  is  fis.     yf  it  happe  bat  suppose  you 

,  •/»  1  i-r.  1  1    ",■•.,  cannot  take 

pe  nep^r  lig//;-e  l)e  more  ben  be  hier  figw/'e  bat  he  schalle  be  draw  out  ii>e  lower 

e     I  111  1  lit  figure  from 

oi.  Jiow  sclialle  pou  do,     bus  pi>n  schalle'  do.     bou  schalle  borro  .1.  tiietopone, 

'  borrow  ten  ; 

oute  of  pe  next  fig?//-e  pat  comes  aft^r  in  pe  same  ivAve,  for  pk  case 
40  may  neuer  hajip  but  yf  pere  come  figures  aft< /•.     pan  foil  schalt  sett 
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))at  on  oner  \>g  liier  figures-  liotl,  of  the  quj'cli  ])o\\  woldist  y-dra\v 

oute  J)e  ncypfi'  fig?/re  yf  pan  liaddyst  y-myjt.     Whane  \>on  liase 

take  the         |)us  ydo  ))ou  sclialk'  rckoue  |j«t  .1.  for  ten.     II.  And  out  of  |)at  ten 

from  ten;       J)ou  sclial  draw  |je  neyjierniost  fig«/e,  And  aWe  pat  leues  J)OU  sclialle    4 

addtiie         adde  to  be  figure  on  whos  hed  pat  .1.  stode.     And  Jjcn  poa  schalle 

answer  to  .  riiT-xp 

tiietop  do  awav  alJe  bat,  &  sett  iere  ane  that  ansvs  oi  tlie  addicion)  ot  be 

number.  J  r      '  T  ,  ,  , 

"leafuifl.  ylke  2  fig?</-is.     And  yf  yt  'happe  J)at  jje  hg?//-e  of  |)e  (piych  pi>\\ 

sclialt  borro  on  he  liym  self  but  1.  If  p<i\\  schalt  jsat  one  &  sett  it    8 
vppon)  J)e  oJ)e/-  figur/x  lied,  and  sett  in  pat  1.  phice  a  cifer,  yf  pere 
Kxami.ie.       couie  niouy  figure.-*  ^iter.    lo  an  Ensanipnl.  }~2122";.     take  4  out  of  2. 
it  wyl  not  }ie,  Jjerfore  Ijorro  on'-  of  pi^  next  L^^J  figure,  pat  is  2.  and 
sett  J)at  one/-  J)e  hed  of  pa  fyrst  2.  i^-  rekene  it  for  ten.     and  J)ere  fe  12 
secunde  stondes  write  1.  for  pi  ax  tokest  on  out  of  by///.     |)an  take 
J)e  waper  figM/-e,  fat  is  4,  out  of  ten.  And  ))en  leues  G.  cast  to  G  jjo 
fig?//-e  of  |)at  2  ))at  stode  vnd''/-  ))e  hedde  of  1.  J)at  was  borwed  & 
rekened  for  ten,  and  J)at  wylle  be  8.     do  away  pat  G  &  J)at  2,  iV;  IG 
sette  J)e/-e  8,  &  lette  |)e  n<']5''/'  fig?//e  stonde  stille.     'NVhanne  ))yu  hast 
How  to    ^     do  ^us,  go  to  J)e  next  fig«/-e  Jjat  is  now  hot  1.  but  first  yt  was  2,  & 
tiieborronea  hf>/-e-of*was  borred  1.      ban  take  out  of  bat  be  fiL'?//'e  vnd('r  hvni,  bat 

ten.  '  '  ,  ^      ,  "         1     •      T^ 

is  3.  hit  wel  not  be.  J)er-f(»re  bnrnwe  of  the  next  lig'//-e,  p<i,  quyeh  is  20 

hot  1.     Also  take  &  sett  liyui  one/-  J)e  hede  of  po.  fig?//-e  fat  fuu 

wolde.st  haue  y-draw  oute  of  ])e  nether  figure,  fe  quyeh  was  3.  k. 

j?ou  niy^t  not,  &  rekene  fr/t  borwed  1  for  ten  k  sett  in  fe  same 

placf,  of  fe  quyeh  place  jjcni  tokest  \\\ii\  of,  a  cifer,  for  he  was  liot  1.  24 

Whanne  fou  hast  )??/>■  ydo,  take  out  of  fat  1.  put  is  rekeiit  for  ten, 

2  i«i(nt6.   j^c  nefe/-  figure  of  3.  And  perc  leues  7.     -cast  fe  ylke  7  to  fe  fig?//-e 

fat  had  fe  ylke  ten  vpon  his  heil,  fe  quyeh  lig?//e  was  1,  !k  fat  wol 

be  8.     fan  do  away  fat  1  and  fat  7,  k  write  fere  8.  k  fan  wyvch  28 

forth  in  ofe/-  figuris  til  fou  come  to  fe  ende,  k  fan  prnx  hast  fe  do. 

Ve/'sus. 

^  Facque  nonenarios  de  cifris,  cu///  remeabis 

^  Occ«/  rant  si  forte  cifre ;  dum  demps'  /  is  vnum  32 

^  Postea  p/v/cedas  reliquas  deme//do  figuras. 

Av^ryi.ara  ^  ^^^^''  ^""^  I'^ttr.s  fc  foui'te  case,  fii  quyeh  is  fis,  yf  it  happe  fat 

case  IS  put.     |,e  nefr/- fig?;re,  fc  quyeh  fou  .schalt  draw  out  of  fe  hier  fig///-e  be 

more  fan  fe  hier  iigur  one/-  hym,  k  fe  next  lig?//-e  of  twn  or  of  <5G 
tlire  or  of  fnure,  or  how  mony  pen-  be  liy  cifers,  how  wold  f^u  do. 
})ou  wost  wel  fou  most  nede  borow,  k  f^u  mayst  not  borow  of  fe 
cifers,  for  fai  haue    nn^t   fat   fai  may  leiK-  or  spare.      Ergo'^  how 
"  IViliaps  "So." 
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woldest  \)on  do.  Certayii)  pns  most  \)<ni  do,  ^o\i  most  borow  on  of 
\)e  next  figure  significatyf  in  ))at  rcwe,  for  )jis  case  may  not  liapi)o, 
but  yf  \iere  come  figures  significatyf  after  the  cifers.  AVlian  ])(n\ 
4  bast  borowede  Jjdt  1  of  tbe  next  figure  significatyf,  sett  fat  on  oucr 
fe  hede  of  J)"t  Ugure  of  )5e  quych  ])(>u  wold  haue  draw  jje  ue|j''/' 
figure  out  yf  pon  hadest  niy^t,  &  reken  it  for  ten  as  poii  diddest 
i/(  pe  op'i-  case  licre-a-fore.  Whan)  pon  liast  \ins  y-do  loke  how 
8  mony  cifers  pere  were  bye-twene  |jat  figure  significatyf,  &:  pe  fig»/e 
of  pe  quych  po\x  woldest  haue  y-draw  the  ^neper  figur^?,  and  of  euez-y  i  leaf  us  a. 
of  pe  ylke  cifers  make  a  figure  of  9.  lo  an  Ensampulk  after,  f 40002  |  Here  is  an 
Take  4:  out  of  2.  it  wel  not  be.   borow  1  out  of  J)e  next  figure  L^_^J 

12  significatyf,  pe  t^uych  is  -1,  &  ptni  leues  3.  do  away  pat  figure  of  4 
&  write  pere  3.  &  sett  p/^it  1  v]ipon  ))e  fig«/-e  of  2  hede,  &  Jjan  take 
4  out  of  ten,  &  jjan  fere  leues  G.  Cast  6  to  the  fig«;-e  of  2,  Jxft  wol 
be  8.     do  away  fat  6  &  write  pere  8.     Whan  pan  hast  fus  y-do 

Itj  make  of  euery  0  betweyn  3  &  8  a  figure  of  9,  &  fan  worcli  forth  in 
goddes  name,     &  yf  f'>u  hast  Avtd  y-do  fou-  sclialt  haue  fis  noniber 

51  Si  subt/v(cc/o  sit  h'H'  facta  p/v/bar'-  valebis         [ 309981  sic. 
Q,uas  swbtraxisti  p//mas  addendo  figuras.  |  iooo4j 

20        ^  Here  lie  teches  be  Craft  how  f'^u  schalt  know,  whan  pun  hast  h..w  to  prove 

.  .       ;i  subtraction 

subtrayd,  wheper  fou  hast  wel  ydo  or  no.  And  fe  Craft  is  fis,  sum. 
ryght  as  fou  subtrayd  fe  nefer  figures  fro  fe  bier  figures^  ry^t  so 
adde  fe  same  neper  figures  to  fe  bier  figures.  And  yf  fou  haue 
24  well  y-wroth  a-fore  fou  schalt  haue  fe  bier  nonibre  fe  same  fou 
haddest  or  fou  be-gan  to  worch.  as  for  fis  I  bade  fou  schulde 
kepe  fe  nefer  figures  stylle.  lo  an  ^^Eusampulle  of  all'j  fe  4  cases  'leafit.ift. 
toi:ed/'e.    worche  welh-  bis  case  '~40003468~'.     And  \i  bou  worch  welle  Here  is  an 

'  9nr>nifiH4  l  "  example. 

28  whan  fou  hast  alle  subtrayd  _j^^^ooi  ,  p^  p^^^^  jjj^jj.  ,^omlire  heri», 
fis  schalle  be  fe  nonibre  here  foloyng  whan  f"U  hast  subtrayd 
I  39998804^.     And  bou  schalt  know  b?^.s.    adde  be  neper  rewe  of  f e  our  author 

iiiukcs  (I  slip 

I  20004664  I  j,j^,j^g  nombre  to  fo  bier  rcwe  as  fus,  cast  4  to  4.    fat  wol.i'e>e  ..sfor  i). 

32  be  8.  do  away  fe  4  iV:  write  pere  8.  by  fe  first  case  of  addicion). 
fan  cast  6  to  0  fat  wol  be  G.  do  away  fe  0,  <k  write  fere  G.  fan 
cast  G  to  8,  fat  wel  be  14.  do  away  8  A;  write  pere  a  fig»re  of  4, 
fat  is  fe  digit,  anil  write  a  figure  of  1.    fat  schall  be  token  ten.    fat 

36  is  fe  articid  vpon  fe  bed  of  8  next  after,  fan  reken  fot  1.  for  1.  & 
cast  it  to  8.  fat  schal  be  9.  cast  to  fat  9  fe  nefer  fig?<re  vnder  fat 
fe  quych  is  4,  &  fat  schalle  be  13.  do  away  fat  9  &  sett  fere  3,  & 
sett  a  figure  of  1.  fat  schall  be  10  vpon  fe  next  figur/*-  hede  fe 

-  '  liali '  marked  for  erasure  iu  MS. 
3 
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He  works 
Iiis  proof 
thiougli, 


and  briiiKs 
out  a  result. 


quych  is  9.  by  fje  secu»de  case  \iai  \o\\  liadest  in  addicion).  )5au  cast 
1  to  9.  tt  fat  wul  be  10.  do  away  ))e  9.  &  ))at  1.  And  write  \ere  a 
cifer.  and  write  ]je  articulle  )?at  is  1.  betokenynge  10.  vpon  \e  licde  of 
))e  next  figure  toward  Jje  lyft  side,  J)e  quych  Ms  9,*t  so  do  forth  tyl  4 
Jjou  come  to  Jje  last  9.  take  fe  figure  of  \aX  1.  J)e  quych  Jiou  schalt 
fynde  oue?-  ]je  hed  of  9.  i^  sett  it  oue?-  )>e  next  iigures  hede  J)at 
schal  be  3.  11  Also  do  away  fe  9.  &  set  \)eyc  a  cifer,  &  feu  cast 
fat  1  fat  stondes  vpon  f e  hede  of  3  to  fe  same  3,  &  fat  schalle  make  8 
4,  fen  caste  to  fe  ylke  4:  the  figure  in  fe  neyf'j/-  rewe,  fe  quych  i.s 
2,  and  fat  sclialle  be  6.  And  fen  schal  fyu  haue  an  Ensanipulle 
a3eyn),  loke  &  se,  &  but  feu  haue  fis  same  f'Ai  base  myse-wro3t. 


I  60003468 
i  20004664 


Four  things 
must  be 
known  in 
Duplation. 


Here  they 
are. 


Mind  wliere 
you  begin. 


Remember 
your  rules. 


Sequittt/-  de  duplacj'one 
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S^ 


Hovr  to  work 
a  ■am. 


|i  vis  duplare  nuintru//^  sic  incipe  ^rimo 
Scribe  fig?<rant»<  serie»t  qwrtmcu?tq««  vehV  tu. 
H  This  is  the  Chapture  of  duplacion),  in  f e  quych  craft  fou  most 
haue  &  know  4  thinge.'*.     H  )3e  first  fat  \o\x  most  know  is  Avhat  is  16 
duplacion).     fe  secu?ide  is  how  mony  rewes  of    fig?f/-es    fou   most 
haue  to  fis  craft.     H  f e  thryde  is  how  many  cases  may  -  happe  in 
fis  craft.     H  fe  fourte  is  what  is  fe  p/-cFet  of  fe  craft.     H  As  for  fe 
first,  duplacion)  is  a  doublyng','  of  a  nombre.     II  As  for  fe  secuwde  20 
fou  most  ^haue  on'  nombre  or  on  re  Ave  of  figures,  the  quych  called 
uwmerus  dupland?iy.     As  for  fe  thrid  fou  most  know  fat  3  diue/'se 
cases  may  hap  in  fis  craft.     As  for  fe  fourte.  qwat  is  fe  p>ofet  of 
fis  craft,  &  f«t  is  to  know  wliat  a-risyjt  of  a  nombre  I-doublyde.  24 
H  fforfe/"-more,  fou  most  know  &  take  gode  hede  in  quych  side  fou 
schalle  be-gyn  in  fis  craft,  or  ellis  fou  mayst  spyl  alle  ft  laber  fere 
aboute.     certcyu  fou  schalt  begyn)  in  the  lyft  side  in  fis  Craft, 
thenke  wel  oner  fis  verse.     %  ^X  leua  dupla,  diuide,  mwltiplica.*  ^ 
The  sentens  of  fes  verses  afore,  as  fou  may  see  if  fou  take  hede. 
As  fe  text  of  fis  verse,  fat  is  to  say,  U  Si  vis  duplare.    fis  is  fe 
sentence.     II  If  fou  wel  double  a  nombre  f us  fou  most  be-gynn). 
Write  a  rewe  of  figures  of  what  nombre  fou  welt,     vei'sus.  32 

Fostea  p/ocedas  pr^ma;/^  dnplando  figara//^ 
Inde  quod  ezcrescit  scribas  vbi  insserit  ordo 
loxta  precepta  tibi  que  dant^r  in  addic^'one. 
H  Here  he  telles  how  fou  schalt  worch  in  fis  Craft,     he  says,  36 
fyrst,  whan  fou  hast  Avi-iten  fe  nombre  fou  schalt  be-gyn  at  f e  first 

-  '  nioy '  in  MS.      « 
*     Subtralias  aut  addis  a  dextrts  xe\  mediabis '  added  on  margin  of  MS. 
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figure  iu  the  lyft  side,  Sc  doubullf^  pat  figure,  &  ^e  nomine  \>Ai  comes 
\)ere-oi  \)u\\  sclialt  write  as  \!<ai  didilyst  in  addicioiO,  as  H  I  schal  telle 
\>c  in  fe  case,     versus. 
4  1 11  Nam  si  sit  digitus  in  primo  limite  scribas,  neafuTa. 

H  Here  is  |)e  first  case  of  J)is  craft,  fe  (luycli  is  })is.     yf  of  diipla-  J/^';^^'.';^^"-" 
cioii)  of  a  figure  arise  a  digit,  what  schal  ])ou  do.     }jus  J)(^u  schal 
do.     do  away  pe  figure  |)at  was  doublede,  &  sett  ])ere  \)e  diget  |;»t  "'J'^^tj';^^ 
8  comes  of  pe  duplaciou),  as  ))us.  23.  double  2,  &  J)«t  wel  be  4.     do  M.e^top 
away  |je  figure  of  2  &  sett  )?ere  a  figure  of  4,  &  so  worch  forth  tille 
pon  come  to  pe  eiide.     versus. 

H  Articub<6'  si  sit,  in  pr/mo  limite  cifram, 
12  I  Articulu///  ve/o  reliquis  inscribe  figuris ; 

II  Vel  per  se  scribas,  si  nulla  figura  sequatwr. 
H  Here  is  pe  secunde  case,  pe  (luych   is  pis    yf  j^ere   come   an  inM%  an 
articulle  of  pe  duplacion)  of   a  fig?<re   pan  sclialt  do    ryjt  as   po\i 
16  diddyst  in  addicion),  |)at  is  to   wete    ])at  pun  schalt  do   away  pe 

ficTure  bat  is  doublet  &  sett  bere  a  cifer,  &  write  be  articulle  ouer  pe  put  a  cipher 

or  T  '  '  .111  Uie  place. 

next  fi^uris  hede,  vf  We  he  any  after-warde  toward  be  lyft  side  as  aiui  'c.nry' 

o  '  */       r  ^  '  the  teii5. 

pVLS.  25.  begyu  at  the  lyft  side,  and  doubulle  2.  J)at  wel  l)e  4.     do 

20  away  Jjat  2  &  sett  Jiere  4.  )?an  doubul  5.  paX  wel  be  10.  do  away  5, 
&  sett  fne  a  0,  &  sett  1  vpon  pa  next  figurt*-  hede  pQ  quych  is  4. 
&  })en  draw  downe  1  to  4  &  J)at  woUe  be  5,  &  pen  do  away  pat  4 
&  ))dt  1 ,  &  sett  pere  5.  for  ))at  1  schal  be  rekened  in  jje  drawynge  to- 

24  gedre  for  1.     wen  -})ou  liast  ydon  ))ou  schalt  haue  )?is  nombre  50.   ne.ifU7  6. 
yf  J)ere  come  no  figure  after  J^e  figure  pa\>  is  addit,  of  pQ  quych  i'^'|,'e[«.^'j,^ 
addicion)  comes  an  articulle,  po\x  schalt  do  away  pe  figure  pai  is  j^^"'^-;';;/''^'" 
dowblet  &  sett  |)e/-e  a  0.  &  write  J)e  articul  next  by  in  pe  same  ti.em  Jown. 

28  I'ewe  toward  pe  lyft  .syde  as  Jms,  523.  double  5  |)at  woll  be  ten.  do 
away  pe  figure  5  &  set  pere  a  cifer,  &  sett  pe  articul  next  after  in 
pe  same  rewe  toward  pe  lyft  side,  &  ])0U  schalt  haue  pis,  nombre 
1023.     fen  go  forth  &  double  pe  oper  nombers  pe  quych  is  ly3t  y- 

32  nowjt  to  do.     versus. 

H  Compositus  si  sit,  in  limite  scribe  seq/;e«te 
Articulu/»,  pr/mo  digitu//; ;  q///a  sic  iubet  ordo: 
Et  sic  de  reliq«/s  facie/^s,  si  sint  tibi  plures. 

36         II  Here  he  putte*'  pe  Thryd  case,  pe  quych  is  ])is,  yf  of  dupla-  i,f^H  i»j.^^ 
cion)  of  a  figwre  come  a  Composit.     pow  schalt  do  away  pe  fig7ire  pai 
is  doublet  &  set  bere  a  di"it  of  be  Composit,  &  sett  be  articulle  ouer  wiiie  down 
be  next  figures  hede,  &  after  draw  hym  downe  wit/<  be  figure  one?'  «iid  •  carry' 

40  whos  hede  he  stondes,  &  make  pere-oi  an  nombre  as  pow  hast  done 
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afore,  &  yf  ^em  conle  no  fig^^re  after  |)at  digit  J>at  \o\\  luist  y-write, 
))a/t  set  J)e  articuUe  next  after  hym  in  ))e  same  rewe  as  J»u.s,  67  :  double 
1  leaf m a.   G  ))at  wcl  be  12,  do  away  6  &  write  fere  J)e  digit  ^of  12,  J)e  (|uycli 
Here  i«  an      jg  o.  aud  Set  bc  articuUt!  next  afte/'  toward  be  lyf t  side  in  be  same    4 

example.  '  '  i        ^  j 

rewe,  for  \)€re  comes  no  figure  after.  J^an  dowble  |>at  oj^er  figure,  jji; 
quych  is  7,  )?at  Avel  be  14.  the  quych  is  a  Composit.  ))eu  do  away  7 
jjat  \ow  doublet  &  sett  )je  J)e  diget  of  by//?,  the  quych  is  4,  sett  )?c 
articulle  ouer  jje  next  hgures  bed,  J)e  quych  is  2,  it  )jen  draw  to  hym  8 
J)at  on,  &  make  on  nonibre  ))e  quych  scballe  be  3.  And  jjen  yf  \o\\  haue 
wel  y-do  \o\\  schalle  haue  fis  nombre  of  J>e  duplacion),  134.  ve/'sus. 
H  Si  super  extrema^/;  nota  sit  monadey//  dat  eide/u 

Cluod  Xihl  cowtingat  si  p/7mo  dimidiabis.  1 2 

How  to  H  Here  he  says,  yf  ouer  \q  fyrst  figure  in  Jjc  ryjt  side  be  such  a 

mark  for        nierkc  as  is  here  made,  ",  boii  schalle  fyrst  doubuUe  be  figure,  the 

one-half. 

quych  stondes  vnder  )jat  merke,  tv  fen  fou  schalt  doubul  fat  merke 
Jje  quych  stonde.s  for  haluendel  on.  for  too  liahiedels  make?  on,  &  16 
so  fat  wol  be  on.  cast  fat  on  to  fat  duplacion)  of  fe  figure  ouer 
whos  bed  stode  fat  merke,  &  write  it  in  fe  same  place  fe/-e  fat  fc 
figure  fe  quych  was  doublet  stode,  as  fus  23"".  double  3,  fat  wol  be 
6 ;  doubul  fat  halue  on,  &  fat  wol  Ije  on.  cast  on  to  6,  fat  wel  be  20 
7.  do  away  6  &  fat  1,  &  sett  fere  7.  fan  base  fou  do.  as  for  fat 
» leaf  148  ft.  figure,  fan  go  ^to  fe  ofer  figure  &  worch  forth.  &  fyii  schall  neuer 
This  can  only  \i2i\\Q  sucli  a  mcrk  but  oue/"  f  c  bed  of  fc  furst  figure  in  f  e  rvght 

stand  over  '  '  "  /         ..  o 

side.     And  ^et  it  schal  not  happe  but  yf  it  were  y-halued  afore,  fus  24 
fou  schalt  vnde/"stonde  fe  verse.     1il  Si  super  extremaz/t  &c.     Et 
nota,  talis  figwra  "  siguificans  medietate//*,  unitat/*-  veniat,  i.e.  con- 
tingat  uel  fiat  super  extremal/*,  i.e.  super  prmia//«  figuraw?  in  extremo 
sic  ve/"sus  dextram  ars  dat :  i.e.  reddit  monade?».  i.e.  vnitatewi  eide/x.  28 
i.e.  eidem  note  <fc  declina  tur  hec  monos,  d/s,  di,  dem,  &c.     H  Quod 
ej'go  iottim  hoe  dabis  monadoj?  note  coniinget.  i.e.  cveniet  tibi  si  dimi- 
diasti,  i.e.  accipisti  uel  subtulisti  medietatem  alicuius  unius,  in  cuius 
principio  sint  figura  mxmerwn  denotans  i;«pare«i  ^rimo  i.e.  principiis.  32 
IT  Sequit?«-  de  mediacione. 

Incipe  sic,  si  vis  alique»i  ixximeTViui  mediare : 
Scribe  figxirar?m^  seriem  sola/'/,  velut  an^e. 
The  four  ^  In  fis  Chapter  is  tajt  fe  Craft  of  mediaeioun),  in  fe  quych  36 

known *n       craft  fou  most  knoAV  4  thynges.     ifurst  what  is  mediacion).     the 
™*     '""'     secunde  how  niony  rewes  of  figure*^  fou  most  hauo  in  fo  wyrchynge 
of  fis  craft,     f e  thryde  how  mony  diue?-se  cases  may  happ  in  fis 
the  first        craft.3    n  As  for  f  e  furst,  fou  schalt  vndurstonde  fat  mediacion)  is  a-  40 
3  After  '  craft '  insert  '  the  .4.  what  is  t>e  profet  of  |>is  craft.' 


the  flret 
figure 
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takyiig  out  of  lialle  a  nonibcr  out  of  a  hollc  nomber,  ^is  yf  \io\\   "leaf no «. 

woMe  take  3  out  of  6.     H  As  for  |)e  secundc,  \ow  sclialt  know  \a\,  ti.e second; 

\)0\\  most  haue  one  rewe  of  figures,  &  no  moo,  as  \o\i  liayst  in  )je 
4  craft  of  duplacion).     H  As  for  the  tliryd,  |)ou  most  vnd^rstonde  fat  theti.ir.i; 

5  cases  may  liappe  in  ))is  craft.     H  As  for  ))e  fourte,  |Jou  schalle  the  roimii. 

know  jjat  the  prtifet  of  Jiis  craft  is  when  \o\\  hast  lake  away  }je 

hahiendel  of  a  nomb/-e  to  telle  qwat  fere  sclialle  leue.     H  Incijio 
8  sic,  &c.     Tlie  sentence  of  J»is  verse  is  fis.     yf  jjou  wohl  niedye,  fat 

is  to  say,  take  halfe  out  of  fe  hollc,  or  halfe  out  of  halfe,  fou  most 

begynne  yus.     Write  one  rewe  of  figure*-  of  what  nombre  fou  wolle,  Begin  iims. 

as  \t)\\  dyddyst  be-fore  in  fe  Craft  of  duplacion).     ve)-sus. 
12  f  Postea  procedas  medians,  si  p/ima  figura 

Si  par  aut  i»/par  videas. 
f  Here  he  says,  when  fou  hast  write  a  rewe  of   figures,  fou 

schalt  take  hede  wheber  be  first  figure  be  euen)  or  odde  in  nombre,  seeifti.e 

'         '  A       1   number  is 

16  &  vnde/'stonde  \at  he  spekes  of  fc  first  figure  in  fe  ry3t  side.     And  even  o.  odd. 
\H  the  ryght  side  fou  schalle  begynne  in  f is  Craft. 

f  Quia  si  fne^it  par, 
Dimidiab/s  earn,  scribe^s  quicq?/«d  remanebit: 
20        Ti  Here  is  the  first  ca.se  of  f is  craft,  fe  quych  is  fis,  yf  fe  first  'fj^'j^.^^^^^^^^ 
figure  be  euen.  fou  schal  take  away  fro  fe  figure  eucn  halfe,  is:  do  ^^^^ 
away  fat  fig«7-e  and  set  fe/-e  fat  Icues  ouer,  as  fus,  4.     take  ^  halfe  "^p'»'-«^^^ 
out  of  4,  &  fan  fe/-e  leues  2.  do  away  4  <^  sett  \ere  2.  fis  is  lyght 
2  I  y-now^t.     versus. 

If  Impar  si  fue/it  viin?»  demas  mediare 

ftuod  no«  p/esumas,  ml  quod  supe/est  mediabis 
Inde  supe/-  tractu»?  fac  demptu/»  quod  no/«t  vnu?». 
28         Here  is  fc  secunde  case  of  fis  craft,  the  quych  is  fis.     yf  f e  if jt^is^odd, 
first  figure  betokene  a  nombre  fat  is  odde,  the  quych  odde  schal  not  |'^^^«j;j;;;;;'|«'- 
be  medicte,  fen  fou  schalt  medye  fat  nombre  fat  leues,  Avheu  the 
odde  of  fe  same  nombre  is  take  away,  &  write  fat  \ai  leues  as  \o\\ 
32  diddest  in  fe  first  case  of  fis  craft.     AVhan)  fou  hayst  write  fat.  for 

bat  bat  leues,  write  such  a  merke  as  is  here  '"  vpon  his  hede,  fe  quych  Then  write 

T        I  '  llie  8is;n  lor 

merke  schal  betoken)  halfe  of  fe  odde  fat  was  take  away,     lo  an  one-imifove.- 
Ensampull.  245.     the  first  figure-  here  is  betokenynge  odde  nombre, 

36  fe  quych  is  5,  for  5  is  odde ;  fere-fore  do  away  fat  f (ft  is  odde,  f e  JJ^^^-;?^  i«^«" 
quych  is  1.  fen  leues  4.  fen  medye  4  &  fen  leues  2.     do  away  4.  & 
settc  fe/-e  2,  &  make  such  a  merke  "  upon  his  hede,  fat  is  to  say 
ouer  his  hede  of  2  as  fus.  242.'^     And  fen  worch  forth  in  fe  ofer 

40  figures  tyll  fou  come  to  fe  ende.     by  fe  furst  case  as  fou  schalt 

NOMBllYNGE.  ^ 

3   • 
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«  leaf  150  a.  viidf /'stonde  })at  Jjoii  fchalt  hieuer  make  such  a  merk  but  ou^r  )je 
matk'lfniy  fi^st  figure  heJ  in  J)e  rijt  side.  Whe|)e/-  ]>e  other  figures  jjat  comyii) 
B^rel"  ""'  aft^r  hym  be  euou)  or  odde.     versus. 

IT  Si  monos,  dele ;  sit  tihi  cifra  post  no/a  supra.  4 

If  the  first  ^  Here  is  ))e  thryde  case,  J)e  quych  yf  the  first  figure  be  a  figure 

put  a  cipher,  of  1.    J)ou  schalt  do  aAvay  J?at  1  &  set  fere  a  cifer,  &  a  nierke  ouer  \& 
cifer  as  ))us,  24^1.     do  away  1,  &  sett  )?ere  a  cifer  witli  a  merke  ouer 
his  liede,  &  ))eu  liast  \io\\  ydo  for  |)at  0.  as  j^us  O''  J)en  worch  forth    8 
in  J)e  o))er  fig?/rys  till  Jjou  come  to  {)e  ende,  for  it  is  lyght  as  dyclie 
■water.      vnr?e  ve/'sns. 

IF  Postea  p/  ocedas  hac  condic/one  8ecu?;da : 

Impar  si  fuerit  Mnc  vnxLnt  deme  pr/ori,  12 

Inscribens  quinque,  nam  denos  significabit 
Monos  pred/'/am. 
What  to  do  ^  Here  he  putte.s  ]je  fourte  case,  f)e  qnych  is  )?is.     yf  it  happen) 

if  any  '>llier         ,  jr"  iii 

figure  is  oJd.  tlie  secundc  ngure  betoken  odde  noinbre,  |)ou  sclial  do  away  on  of  16 
pat  odde  nonibre,  jjo  qnych  is  significatiue  by  J)at  figure.!,  fe  quych 
1  schall  be  rekcnde  f<»r  10.     Wl)an  \o\i  hast  take  aAvay  \ai  1  out  of 
fe  nonibre  ]jrtt  is  signifiede  by  ))at  figure,  J)ou  sclialt  niedie  }fai  |)at 
leues  ouer,  &  do  away  fat  figure  fat  is  niedied,  &  sette  in  his  styde  20 
lialfe  of  fat  nonibre.     H  "Whan  fou  base  so  done,  fou  schalt  write 
» leaf  150ft.   -a  figure  of  5  ouer  fe  next  figures  hede  by-fore  toward  fe  ryjt  side, 
figure offiio   for  fat  1,  fe  quych  made  odil  nonibre,  schall  stonde  for  ten,  i^  5  is 
hlwcr  ifn?"    halfe  of  10;   so  foil  most  write  5  for  his  lialucndelle.     lo  an  En-  24 

sampulle,  4678.  begyn)  in  fe  ryjt  side  as  f/^u  most  nedes.  medie  8. 
Example.  fen  fou  schalt  leue  4.  do  away  fat  8  Sc  sette  fere  4.  fen  out  of  7. 
take  away  1.  fe  qnych  makes  odde,  &  sett  5.  vpon  fe  next  figure.* 
hede  afore  toward  fe  rj'jt  side,  fe  qnych  is  now  4.  but  afore  it  was  28 
8.  for  fat  1  schal  be  rekenet  for  10,  of  fe  quych  10,  5  is  halfe,  as 
foil  knowest  wel.  Whan  fou  hast  fus  ydo,  medyc  fat  fe  quych 
leues  afte?'  fe  takyinge  away  of  fat  fat  is  odde,  fe  quych  leuynge 
schalle  be  3 ;  do  away  6  Sz  sette  fe>'e  3,  &  fou  schalt  haue  such  a  32 

nombre  4634.     aft^r  go  forth  to  fc  next  fig?/>-c,  &  medy  fat,  & 
worch  forth,  for  it  is  lyjt  ynov^t  to  fe  certayu). 

f  Si  v^ro  8/'C?/»da  dat  vnuw?. 
Ula  deleta,  sc/v'bat^/r  cifra ;  pr/ori  36 

^  Tradendo  quinque  pro  denario  mediato ; 

Nee  cifra  sc?7'batur,  nisi  dei;?de  fig?«-a  seqwat/zr : 

Postea  procedas  reliq?i^^s  mediando  figuras 

Vt  supra  docui,  si  sint  tibi  mille  figure.  40 
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H  Here  he  putt^s  \>o  5  case,  ])0.  quych  is  ij)i.s:   yf  \)Q  scciinde   'icafioia. 
figure  be  of  1,  as  })is  is  here  12,  )jou  scluilt  do  away  })at  1  &  sett  fig„re*ronc, 
\)ere  a  cifer.  &  sett  5  oner  fe  next  i\gure  hedc  afor^'  toward  )>e  rijt  a"d  wnLfive 
4  side,  as  fou  diddyst  afore;  &  \>ixt  5  schal  be  haldel  of  ))at  1,  ))e  figure, 
quych  1  is  rckcnt  for  10.     lo  an  Ensampull^,  214.     medye  4.  };at 
schalle  be  2.  do  away  4  &  sett  \ierc  2.     \)C7i  go  forth  to  \ie  next 
figure.  \)G  quych  is  bot  1.  do  away  )jat  1.  &  sett  fere  a  cifer.     &  set 
8  5  vpon  fe  figure**  bed  afore,  )7e  quych  is  nowe  2,  &  fen  fou  schalt 
hauc  fis  nomhre  202,  fen  worch  forth  to  f e  nex  figw/-e.     And  also  it 
is  no  maystery  yf  \)erc  come  no  figure  after  fat  on  is  medyet,  fou 
schalt  write  no  0.  ne  nowjt  ellis,  but  set  5  ouer  fe  next  fig»re  afore 
12  toward  be  ryit,  as  bus  14.     medic  4  then  leues  2,  do  away  4  &  sett  How  to  iiaive 

''''''  1111  fourteen. 

fere  2.  fen  medie  1.  fe  q?(/ch  is  rekende  for  ten,  fe  halue?Klel  fe;e- 
of  wel  be  5.  sett  fat  5  vpon  fe  hede  of  fat  figure,  fe  quych  is 
now  2,  &  do  away  fat  1,  &  fou  schalt  haue  fis  nombre  yf  fou 

5 

16  worch  wel,  2  .     vude  versus. 

IF  Si  mediacio  sit  bene  faeta  probare  valeb/s 
IT  Duplando  numeru;»  que//;  pr/mo  di///ediasti 

IT  Here  he  telles  be  how  fou  schalt  know  Avhefer  fou  base  wel  How  to  prove 
20  ydo  or  no.     doubul  -fe  nombre  fe  quych  fou  base  mediet,  and  yf  tion. 
fou    haue  wel    y-mcdyt  after    fe  duplcaciou),  fou  schalt  haue   fe 
same  nombre  fat  fou  haddyst  in  fe  talnille  or  fou  began  to  medye, 
as  bus      H  The  furst  ensaiupulle  was  fis.  4.  fe  quych  I-mediet  was  First 

'  '■  I  I       1.    <j  ^  example. 

24  laft  2,  fe  whych  2   was  Avrite  in  fe  place  f/ft  4  was  write  afore. 
Now  doubulle  fat  2,  &  fou  schal  haue  4,  as  fou  hadyst  afore,     fe 
secunde  Ensampulle  was  fis,  245.     When  fou  haddyst  mediet  allc  The  second, 
fis  nombre,  yf  fou  hauc  wel  ydo  fou  schalt  haue  of  f«t  mediacioii) 

28  fis  nombre,  122".  Now  doubulle  fis  nombre,  &  begyn  in  fe  lyft 
side;  doubulle  1,  fat  schal  be  2.  do  away  fat  1  &  sett  fere  2.  fen 
doubulle  fat  ofer  2  &  sett  fere  4,  fen  doubulle  fat  ofer  2,  &  fat  wel 
be  4.  fe?i  doubul  fat  merke  fat  stondes  for  lialue  on.  &  fat  schalle 

32  be  1.  Cast  fat  on  to  4,  &  it  schalle  be  5,  do  away  fat  2  &  fat 
merke,  &  sette  fere  5,  &  fen  fou  schal  haue  fis  nombre  245.  & 
fis  wos  fe  same  nombur  fat  fou  haddyst  or  fou  l)egan  to  medye,  as 
fou  mayst  se  yf  fou  take  hede.     The  nombre  fe  quych  fou  haddist 

36  for  an  Ensampnl  in  be  3  case  of  mediacion)  to  be  mediet  was  fis  The  third 

i  '  ex.-imple. 

241.     whan   fou  haddist  medied  alle  fis  nombur  truly  ^by  euery   sieafisjd. 
figure,  fou'schall  haue  be  fat  mediacion)  fis  nombur  120".     Now 
dowbul,  fis  nombn>-,  &  begyn  in  fe  lyft  side,  as  I  tolde  fe  in  |>e 
40  Craft  of  duplacionl     fus  doubulle  f  e  figure  of  1,  fat  wel  be  2.  do 
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away  )jat  1  &  sett  J-e/e  2,  fen  doubul  J)e  next  figuii?  afore,  tlie  quycli 
is  2,  &  Jjat  wel  be  4  ;  do  away  2  &  set  }pere  4.  f»en  donbul  J)e  cifor, 
&  |)at  wel  be  nojt,  for  a  0  is  nojt.  And  twyes  nojt  is  but  nojt. 
Jjprefore  doubid  the  merke  aboue  fe  cifers  hede,  J?e  tinych  be-  4 
tokeues  jje  halue7idel  of  1,  &  fat  schal  be  1.  do  away  fe  cifer  I'k; 
pe  merke,  &  sett  \ei-e  1,  &  fen  fou  schalt  liaue  fis  nonibur  241. 
And  fis  same  nombur  Jjou  haddyst  afore  or  jjou  began  to  niedy,  & 
The  fourth     yf  bou  take  gode  liede.     %  The  next  ensanipul  fat  had  in  f  c  4  case    8 

example.  •'      '  c  i        ,    ,       i  ti      n      ■  - 

of  mediacion)  was  fis  46  <  8.     AMian  \o\\  hast  truly  yniedit  all<?  fis 
nombur  fro  fe  begynnyuge  to  fe  endyng<^,  f ou  schalt  haue  of  f e 
mediacion)  fis  nombur  2334.     Now  doubul  this  nombur  &  begyn 
in  fe  lyft  side,  &  doubulle  2  fat  schal  be  4.  do  away  2  and  sette  fere  12 
4  ;  fen  doubule  3,  f«t  wol  be  6  ;  do  aAvay  3  &  sett  fere  6,  fen 
Meafi52  6.  doubul  fat  ofer  3,  &  fat  wel  be  6  ;  do  away  3  &  set  fere  ^6,  fen 
donbul  f e  4,  fat  welle  be  8 ;  fen  doubul  5,  fe  quych  stondes  oner 
fe  bed  of  4,  &  fat  wol  be  10 ;  cast  10  to  8,  &  fat  schal  be  18  ;  do  16 
away  4  &  fat  5,  &  sett  fere  8,  &  sett  that  1,  fe  quych  is  an  articul 
of  fe  Coniposit  fe  quych  is  18,  ouer  fe  next  figures  bed  toward  fe 
lyft  side,  f e  qnycb  is^  6.     drav  fat  1  to  6,  f e  quych  1  in  f e  dravyng 
schal  be  rekente  bot  for  1,  &  fat  1  &  fat  6  togedur  wel  be  7.     do  20 
away  fat  6  &  fat  1.  the  q\iych  stondes  ouer  his  hede,  &  sett  ther  7, 
&  fen  fou  schalt  liaue  fis  nombur  4678,     And  fis  same  nomlnir 
fou  liadyst  or  fou  began  to  niedye,  as  fo-u  mayst  sec  in  fe  secunde 
Ti.e  fifth        Ensampul  fat  fou  had  in  f e  4  case  of  mediacion),  fat  was  fis  :  when  24 
fou  had  mediet  tmly  alle  the  nombur,  a  prmcipio  usque  ad  fine»^ 
fou  schalt  haue  of  fat  mediacion)  fis  nombur  102.     Now  doubul 
1,  fat  wel  be  2.  do  away  1  &  sett  fere  2.  fen  doubul  0.  f^^t  will  be 
nojt.     ferefore  take  fe  5,  fe  quych  stondes  oue>'  fe  next  figures  28 
bed,  &:  doubul  it,  &  fat  wol  be  10.     do  away  fe  0  fat  stondes 
betwene  fe  two  figwn's,  &  sette  fere  in  his  stid  1,  for  f^<t  1  noAV 
schal  stonde  in  fe  secunde  place,  where  he  schal  betoken  10;  fen 
ie!.ii:.3«.  doubul  2,  fat  wol  be  4,  do  away  2  &  sett  fere  4.  &  2j,o„  ^(.hal  haue  32 
fus  nombur  214.     fis  is  fe  same  numbur  fat  fou  hadyst  or  fou 
began  to  medye,  as  fou  may  see.     And  so  do  eue)-  more,  yf  fou  wil 
knowe  Avhefe)-  fou  base  wel  ymedyt  or  no.     fl.  doubulle  f c  nuw/bur 
fat  comes  afte?-  f e  mediaciouri),  &  fou  schal  haue  fe  same  nombur  36 
f«t  foil  hadyst  or  fou  began  to  medye,  yf  fou  haue  welle  ydo.  or 
els  doute  fe  no?t,  but  yf  fou  haue  f e  same,  fou  base  faylide  in  f / 

Seqmtur  de  mnltiplicatioiie.  •  40 
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Si  tu  p'r  num^/u?/?  nuni'/u;//  vis  m?/ltiplicar^ 
Scribe  duas  qnascuin/iip  velis  series  nvniierorum 
Ordo  sei-vetur  vt  vltima  m?dtiplicandi 
4  Ponat///'  sup' /  ant^/iorem  multiplieantzW 

A  leua  reliq?/e  sint  scripte  m«ltiplicantes. 
H  Here  bc-gyniies  pa  Cbapt/-e  of  multiplication),  in  pc  quych  Foar thing* 
])ou  most  know  4  thynges.     H  Ftirst,  qwat  is  Ju»ltiplicacion).     The  of  Muitipii'a- 
8  secunde,  how  mony  cases  may  hap  in  multiplicacion).     The  thryde, 
how  niony  rewes  of  figuir.s"  pere  most  he.     II  The  4.  Avhat  is  pe 
profet  of  jjis  craft.     II  As  for  pe  first,  pun  schal  viule>-stoncle  fat  the  first : 
multiplicacion)  is  a  hryngyngc  to-getle/-  of  2  thynges  in  on  nombiir, 

12  jje  quych  on  nombur  roniyuQH  so  monj'  tymes   on,  howe   huony   iieafiast. 
tymcs  pere  hen  vnytces  in  j)e  nownibrt'  of  Jjat  2,  as  twyes  4  is  8. 
now  here  ben  pe  2   nonib^'/'s,  of  J>e  quych  too  nowrabres  on  is 
betokened  be  an  adu(?r])e,  pe  quych  is  pe  worde  twyes,  Sc  |jis  worde 

16  thryes,  &  J)is  worde  four^  sythes,'-  &  so  ftirth  of  such  other  lyke 
Avordes.  II  And  tweyn  nombres  schal  be  tokehyde  be  a  nowne,  as 
fis  worde  foure  showys  |)es  tweyn)  nombres  y-broth  in-to  on  hole 
nombiir,  fat  is  8,  for  twyes  4  is  8,  as  pon  wost  wel.     H  And  J>es 

20  nomb/"(?  8  conteynes  as  oft  tymes  4  as  pere  ben  vnites  in  pat  otlier 
nomb*r,  pe  quych  is  2,  for  in  2  hen  2  vnites,  &  so  oft  tymes  4  ben 
in  8,  as  pon  wottys  wel,     ^  ffor  pe  secu7«de,  pou  most  know  fat  pon  theseounci: 
niost  haue  too  rewes  of  figures.    IT  As  forfe  thryde,  fou  most  know  thethir.1: 

24  fat  8  raauer  of  diu^/*se  case  may  happe  in  fis  craft.     The  profet  of 

fis  Craft  is  to  telle  when  a  nomb>-e  is  m?<ltiplyeil  be  a  noper,  qwat  the  foanh. 
co?»inys  pere  of.     H  fforthennore,  as  to  J>e  sentence  of  oure  verse, 
yf  fou  wel  multiply  a  nombur  be  a-nofe*^  nomlwr,  fou  schalt  write 

28  ^a  rewe  of  figures  of  what  nomb?<rs  so  ewer  pon  welt,  &  fat  schal  be  » leaosia. 
called  Numer«,*f  m«ltiplicandwi*f,  Anglice,  f  e  nonibw/*  the  quycli  to  Tiie  muitipu- 
be  mtdtiplied.     fen  fou  schalt  write  a-nother  rewe  of  figure's,  by  fe 
quych  fou  schalt  m?dtiplie  the  nombve  fat  is  to  be  mwltiplietl,  of  f e 

32  quych  nomb?//"  fe  fuist  figure  schal  be  Avrite  vnd^r  fe  last  figure  of 
fe  uontb»>',  fe  (piych  is  to  be  multiplied.     And  so  Avrite  forthe 
toward  f  c  lyft  side,  as  here  you  may  sc,  [      67324^.     And  f  is  one  How  to  set 
nomb?/r  schalle  be  called  nwnerns  m?/lti-  Ll?^ I  plicans.    An^-  sum" 

36  lice,  pe  nomb?<r  nudtipliynge,  for  he  schalle  m?dtiply  fe  hyer  noun- 
]nir,  as  fus  one  tyme  6.  And  so  forth,  as  I  schal  telle  the  afterwarde. 
And  foti  schal  begyn  in  fe  lyft  side.  H  ffor-f eye  ntore  fou  schalt 
vndui'stonile  fat  fe>"e  is  two  man«>'S  of  niMltii>licacion) ;  one  ys  of  aiuiuphi-a- 

40  fe  wyrehynge  of  fe  boke  only  in  fe  niynde  of  a  mon.     fyrst  lie  meniaUy, 
-  After  'sythes'  insert  '&  |'is  worJes  fyue  sithe  &  >ex  sythes.' 
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and  on  paper, 


1  leaf  154  6. 


How  to 
multiply  two 
digits. 


Subtract  Die 
greater  from 
ten; 


take  the  less 
BO  many 
times  from 
ten  times 
itself. 


Example. 


*  leaf  155  a. 


Better  use 

tliis  table, 
tliougli. 


teches  of  jje  fyrst  niaue/  of  iluplacioii),  |)g  qnj-cli  is  be  wyichynge 
of  tabuls.  Aftcrwarde  he  wol  teche  on  Jje  secunde  man^/-.  wvle 
versus. 

In  digitu^/^  cures  digitu//?  si  duc^re  ma/or  *  4 

^Pe/'  qua?(tu//;  distat  a  denis  respice  debes 
%  Namq?/e  suo  decuplo  totiens  delere  rainoxQm 

Sitq«e  tibi  mxnienis  veniens  exinde  patebit. 
IF  Here  he  teches  a  rewle,  how  ])ou  schalt  fynde  pe  nounl)/'e  |iat    8 
comes  by  Jje  ni?dtipHcacioii)  of  a  digit  be  anofe?-.     loke  how  moiiy 
[vnyjtes  ben.  bytwene  ))e  more  digit  and  10.     And  reken  ten  for  on 
vnite.     And  so  oft  do  away  jje  lasse  nounbre  out  of   his  owne 
decuple,  ])at  is  to  say,  fro  fat  nounb/-e  Jjat  is  ten  tymes  so  mych  is  12 
))e  nounb?'e  ])(ti  comes  of  pe  mziltiplicacion).  As  yf  \o\\  wol  m^dtijily 
2  be  4.     loke  how  mony  vnitees  ben  by-twene  pe  quych  is  ))e  more 
noimbre,  &  be-twene  ten.     Certen  ^ere  wel  be  vj  vnitees  by-twene  4 
&  ten.     yf  \o\\  reken  ]iere  with  pe  ten  pe  vnite,  as  ))ou  may  se.  so  16 
mony  tymes  take  2.  Out  of  his  decuple,  pe  quych  is  20.  for  20  is  pe 
decuple  of  2,  10  is  pe  decuple  of  1,  30  is  pe  decuple  of  3,  40  is  pe 
decuple  of  4,  And  pe  oper  digetes  til  pou  come  to  ten ;  &  whan  pun 
hast  y-take  so  mony  tymes  2  out  of  twenty,  pe  (piych  is  sex  tymes,  20 
pim  .schal  leue  8  as  pon  wost  wel,  for  6  times  2  is  twelue.     take 
[1]2  out  of  twenty,  &  pere  schal  leue  8.     hot  yf  bothe  pe  digette^^ 
-ben  y-lyech  mych  as  here.  222  or  too  tymes  twenty,  |)en  it  is  no 
fors  quych  of  hem  tweyn  pon  take  out  of  here  decuple,  als  mony  24 
tymes  as  pat  is  fro  10.     but  neue?--J)e-lesse,  yf  pon  haiie  hast  to 
worch,  pon  schalt  liaue  here  a  tabul  of  figures,  where-by  pon  schalt 
se  a-nonn)  ryght  what  is  pe  nounbre  pat  comes  of  pe  multiplicacion) 
of  2  digittes.     ])iis  pou.  schalt  worch  in  J)i.s,fig'n-e.  28 


ll 

1 

1 

16 
20  1 

1 
25 

1 

2| 

41 

3| 
4| 

5| 

6|  9 

8|12| 

10|15| 

6| 

12|18| 

241 

30 

|36| 

71 

14|21| 

28 1 

35 

|42| 

49! 

8| 

16|24| 

32 1 

40 

|48| 
|54| 

56i64| 

9| 

18|27| 

36 1 

45 

63!72i 

81 1 

1| 

2|  3| 

4| 

5 

1  6| 

7|  81 

9|- 

How  to  use  it.  yf  pe  fig^/re,  pe  quych  schalle  be  m2dtiplied,  be  euene  as  mych  as  pe  29 
diget  be,  pe  quych  pAt  oper  figure  schal  be  mMlti]ilied,  as  two  tymes 
twayn),  or  thre  tymes  3.  or  sych  other,  loke  qwere  J)at  fig?//-e  sittes  in 
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be  Ivft  side  of  be  t/'iau'do,  &  loke  qweiv;  be  Ji<(et  sittes  iu  be  nebe/-  The  way  to 

'^  lorii  use  the  Mill- 

most  rewe  of  be  tnan<'le.     &  "o  fro  hyiu  v]j\varde  m  be  same  rewe,  tipi'eation 

be  quych  rewe  gose  vpwaide  til  \)o\i  come  agayiies  pa  oper  digette  ))at 
4  sittes  in  fe  lyft  side  of  J)e  t/j'angle.     And  \)i\t  nouiibre,  )je  quych  |)0U 
fynMes  ]>ere  is  ]>q  nouubre  ))at  comes  of  the  mMltiplicacion)  of  ))e  2   >  ieafiai&. 
digittes,  as  yf  J)ou  wold  wete  qwat  is  2  tymes  2.     loke  quer«  sittes 
2  in  jjc  lyft  side  hi  )je  llrst  rewe,  lie  sittes  next  1  in  Jje  lyft  side  al 
8  on  liye,  as  \)o\i  may  se ;  }'e[»]  loke  (jwciv  sittes  2  in  pe  lowyst  rewe 
of  ))e  U'i'angle,  &  go  fro  liym  vpwarde  in  ))e  same  rewe  tylle  jjou 
come  a-jeuenes  2  in  \>e  liyer  place,  &  per  ]>uu  schalt  fynd  j  write  4, 
&  pi\t  is  pe  nounb/'e  Jiat  comes  of  pa  multiplicacion)  of  two  tymes 
12  tweyn  is  4,  as  J)Ow  wotest  welle.     yf  pe  diget.  the  (juych  is  multi- 
plied, be  mor^'  J)an  pc  oper,  pon  schalt  loke  (jwere  jje  mor/.'  diget 
sittes  in  pe  lowest  rewe  of  pe  tr/angle,  &  go  vpwarde  in  pe  same 
rewe  tyl-  pon  come  a-nendes  jjc  lasse  diget  in  the  lyft  side.     And 
16  pare  J)(m  schalt  fynde  pe  nomhre  fat  comes  of  pe  nudtiplicacion) ; 
but  po\i  schalt  vnderstonde  J)at  j)is  rewle,  pe  quych  is  in  fis  ve/-se. 
IT  Iu  digituwi  cures,  &c.,  nojjer  fis  tn'angle  schall^  not  sfrue,  hot  to 
fynde  pe  nounbres  jj^t  comes  of  the  nudtiplicacion)  jjat  comes  of  2 
20  articuls  or  coy// posites,  pe  nedes  no  craft  but  yf  |)on  wolt  mwltiply 

in  J)i  mynde.     And  ^|jere-to  J)ou  schalt  haue  a  craft  aftc/'warde,  for  3  waf  i56<i, 
|)0U  schall  wyrch  with  digettes  in  pe  tables,  as  fou  schalt  know 
aftt'z-warde.     ve/^us. 
24         H  Fostea  p/vcedas  postremay^  multiplica/^do 
[Eecte  multiplicans  per  cu/tctas  i;iferiores] 
Condic^'onem  tamen  tcdi  <iiiod  m2/ltiplican1>'d- 
Scribas  iu  capite  quicq^a'd  p/ocesserit  inde 
28  Sed  ]^ostqiuuii  fait  hec  niMltiplicate  figu/e 

AnteriorentMr  serei  m/dtiplicaMtt;^ 
£t  sic  m^iltiplica  velut  isti  m?^ltiplicasti 
Qui  ieqxdUir  nxLuterxitit  sc/'/ptu///  qmscnnq;ne  figure*. 
3-'>         51  Here  he  teches  how  pon  schalt  wyrch  in  bis  craft,     bou  scludt  ""»*  ««> 

"■^  '  ''  '  '  iiiiilliply  one 

inw/tiplye  pe  last  figure  of  pe  nonibre,  and  qiieu  pon  hast  so  ydo  Jiou  ""'«i>crt>y 
schalt  draw  alle  pe  figures  of  pe  weper  nounbre  more  taward  pe  ryjt 
side,  so  qwe7«  pon.  hast  m?dtiplyed  Jje  last  figure  of  pe  heyer  nouubre 
36  by  alle  J)e  nejjer  figures.  And  sette  pe  nounbir  fat  comes  J)er-of  one/*  Miiiti|>iy  tue 
be  last  fitrure  of  be  neber  nounbre,  &  ben  bou  schalt  sette  al  be  uber  <.i nie  i,i-iier 

1  -iMTA,  liv  Uie' first' 

fiii^i/'es  of  be  neber  nounb/-e  more  nere  to  be  ryit  side.     '\  And  whan  oitheiouer 

°  '  '  .       .  number. 

)rou  hast  nudtiplied  fat  figure  fat  schal  be  nmltiplied  fe  next  afte/" 
2  '  t'l'  marked  for  erasure  before  '  tyl '  in  MS. 
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hym  by  al  \ie  ne\)er  figures.  And  worcli  as  J)OU  dyddyst  afore  til 
Meafisc*.  ^  ))0U  coiue  to  \>e  endo.  And  fou  schalt  vnderstonde  J)at  euery 
Set  the  an-     ficnire  of  be  hier  nounb/p  schal  be  nuzltiplied  be  alle  pe  figiirfs  of  the 

Bwer  over  the      ^  •'  ..,•  ii  p  i.  l  . 

first  of  ti.e      neVer  nounbre,  yf  \>c  luev  iiouiib/-e  be  any  ligure  pen  one.     lo  an    4 
Ensampul  here  folowyng^.  j     2465".    Jjou  schalt  begyne  to  m«ltiplye 

in  J)e  lyft  side.     M?/ltiply  J^ !  2  be  2,  and  twyes  2  is  4.     set  4 

thenmiuti-     oucr  J)e  licd  of  ]>ai  2,  pen  multiplie  })e  same  hier  2  by  3  of  |je  nether 
i;ffi^.f  nounbre,  as  thryes  2  fat  schal  be  G.     set  6  ourr  fe  hed  of  3,  \>an    8 
,i.asoou.      jj^j^j^j^^jjg  j,g  g^j^^e  i^ier  2  by  fat  2  Jje  quych  stondes  vnder  hyni,  J>at 
wol  be  4  ;  do  away  fe  liier  2  <fc  sette  J>e>-e  4.     H  Now  J)ou  most 
Ti.en  a..ter>-    antcry  fc  nether  nounbre,   fat  is  to  say,  fou  most  sett  fe  nef^r 
Hunlbe.'":''       nouubre  more  towarde  fe  ry^t  side,  as  f  us.     Take  fe  nelper  2  toward  12 
be  ryjt  side,  &  sette  it  ouen)  \nder  fe  4  of  fe  hyer  nounbre,  ^ 
anteyy  alle  fe  figures  fat  conies  aft^'r  fat  2,  as  f us ;  sette  2  xnder  f e 
4.     fen  sett  fe  figure  of  3  fc/e  fat  fe  figure  of  2  stode,  fe  quych 
is  now  vndur  fat  4  in  fe  hier  nounbre  ;  fen  sett  fe  ofer  figure?  of  2,  IG 
fe  quycli  is  f e  last  figure  toward  fe  lyft  side  of  fe  ne^ier  nomher  \)e)-e 
as.  thus.         fc  figure  of  3  stode.  fen  fou  schalt  haue  such  a  nonibre  "4644651 
» leaf  157  a.   "H  Now  uudtiply  4,  fe  quych  comes  next  aft^r  6,  by  fe  last  Li£? — ! 

2  of  fe  nefer  noiinbur  toward  fe  lyft  side,  as  2  tyines  4,  fat  wel  be  20 
8.     sette  fat  8  ou^'r  fe  figure  the  quych  stondes  ouer  fe  hede  of  fat 
2,  fe  quych  is  fe  last  figure  of  fe  nef^r  nounbre ;  fan  multiplie  fat 
same  4  by  3,  fat  comes  in  fe  nefe/-  re  we,  fat  wol  be  12.     sette  fe 
digit  of  fe  compo.syt  ouer  fe  figure  fe  quych  stondes  onei-  fe  hed  of  24 
fat  3,  &  sette  fe  articule  of  fis  co)/*posit  ower  al  fe  figures  fat 
Now  niuui-    stondes  oner  f e  nef e/-  2  hede.     fen  m?/ltiplie  f e  same  4  by  f e  2  in 
uft "but  one    fe  ryjt  side  in  f e  nefe/-  nounbur,  fat  wol  be  8.     do  away  4.  &  sette 
of  the  higher.  ^^^  ^  ^      j,^^^^  ^^^^^^  qwen  fou  nmltiplies  fe  hier  figure  by  fat  figure  28 
fe  quych  stondes  vnde/-  hym,  fou  schalt  do  away  fat  hier  figure,  & 
sett  fer  fat  nounbre   fe   quych  conies  of  m/dtiplicacion)  of   ylke 
digittes.     "Whan  fou  hast  done  as  I  haue  })yde  fe,  fou  schalt  haue 
a.  thus.         suych  an  order  oi  figure  as  is  here,  1     ^        "l.   fen  take  and  ante/-y  32 
f  i  nefe/-  figures.    And  sett  fe  fyrst  1  ^23^^^^^  i    ^o"'"*^   ^^    1'^    "^J"^'' 

figures  ^    vndre    f e    figure   of    6.  ' H   And   draw   al   f e 

♦  leaflet,  ofe/'  figures  of  fe  .same  rewe  to  hym-warde,  ^as  fou  tliddyst  afore. 

fen  mwltiplye   6  be   2,  &   sett   fat  fe   quych   comes   ouer  fere-of  36 
ower  al  fe  ofer  figures  hedes  fat  stondes  oner  fat  2.      fen  m?dti- 
ply   6  be  3,  &  sett  alle  fat  comes  fe/e-of  vpon  alle  fe  figures 
hedes   fat  standes  ouer  fat  3  ;    fa??  mKltij.lye   6  be   2,  fe  q-iiych 
3  }{cic  'of  fc  same  rew '  is  marked  for  erasure  in  MS. 


To  multiply  one  Composite  hy  another.  25 

stomles  vnde/'  fat  6,   \g\\  do  away  G   c^'  write   \eve  J-e  digitt  of 
))e   composit  fat  sclial   come  f^/vof,  i\:   sctte  Jie  articull  ower  vMe 
fe  figures  fat  stondes  oufv  fe  liede  of  fat  3  as  lier(%  fen  V  \\      1 
4  auto-v   fi   figures    as   fou   diddyst  idove,   and   m«ltii)li   5|    \'-:\     j  Anf«rytiie 

J     r  ^  r  J  '  1  I     828        |  figures  asain, 

be  2,  fat  wol  he  10 ;  sett  fe  0  owei-  all  fe  figures  fat  |  464825  |  a''«i  >"»i''P>y 
stonden  oue/-  fat  2,  k  sett  fr<t  1.  omv  the  next  figures  [__^^_i 
hedes,  all.^  on  hye  towarde  fe  lyft  side,  fen  nudtiidye  5  he  3.  fat 
8  wol  be  15,  write  5  ower  fe  figures  hedes  fat  stonden  ou^'>-  \a\,  3,  & 
sett  fat  1  ower  fe  next  figures  hedes  toward  fe  lyft  f^itle.  fen 
nudti})lye  5  be  2,  fat  wol  be  10.  do  away  fat  5  Sc  sett  \ere  a  0, 
tV:  sett  fat  1   ower  fe  figures  liedes  fat  stonden  ower  3.  And  fen 

12  fou  schalt  liaue   such  a  nounln-e  as  here  stondes  aftur.  'j      ii      j  MeufiaSa. 
*1  Xow  diaw  all^  fese  figures  downc  togedf/-  as  fus,  C.8.1.  j    |*^i    i 
k  1   draw  to-gedur  ;    fat  wolle  be  IG,  do  away  alle  fese  |    82820  | 
figures  sane  6.     lat  hyni  stonde,  for  fow  fou  take  hym  j  '^^^'^Lo  I 

IG  away  fou   most  wiite   fer  fe   same   ajene.     \ereioxe  late  ' ' 

hvm  stonde,  i'^  sett  I  ower  be  figure  hede  of  4  toward  be  Ivft  side  ;  Tiienad*iaU 

^  '  r         o  ^        -^  '  the  figures 

fen  draw  on  to  4,  fat  wolle  be  5.     do  away  fat  4  «&  fat  1,  &  sette  above  uie 
^ere  5.     fen  dmw  4221  &  1  iogcditr,  fat  wol  be  10.     do  away  alle 

20  fat,  &  write  fere  fat  4  &  fat  0,  k  sett  fat  1  ower  fe  next  figure*- 
hede  toward  fe  lyft  side,  fe  quycli  is  6.  fen  draw  fat  G  t*c  fat  1 
togediir,  &  fat  wolle  be  7  ;  do  away  G  &  sett  fere  7,  fen  draw  8810 
&  1,  &  fat  wel  be  18 ;  do  away  alle  fe  figures  fat  stondes  ower  fe 

24  hede  of  fat  8,  &  lette  8  stonde  stil,  &  write  fat  1  ouey  fe  next 
figMm  hede,  f e  quych  is  a  0.  fen  do  away  fat  0,  «fc  sett  \>ere  1 ,  f e 
quych  stondes  oner  fe  0.  hede.  fen  draw  2,  5,  &  1  togedw/-,  fat 
AVoUe  be  8.     ben  do  away  alle  bat,  k  Avrite  iere  8.     II  And  ben  bou  and  y.m  win 

28  schalt  haue  fis  uounbre,  571880.  answer. 

-IT  Sed  cxLni  ni»ltiplicabis,  p/vmo  sic  etf  ope/andn^/,  *  leaf  i5?t&. 

Si  dabit  articnlu/y/  tibi  m?dtiplicacio  sola/// ; 
P/oposita  cifra  su/z/ma///  t/ansferre  meme/^to. 

32        U  Here  he  puttes  f e  fyrst  case  of  fis  craft,  f e  quych  is  fis  :  Wmt  to  <io 
yf   be/"e  come  an   articulle  of  fe  ni?dtiplicacion)  ysette  before  the  niuiupiira- 

•'      _'  ^  \ ^         ^  •'  tion  results 

articulle  in  fe  lyft  side  as  fus  |    51  ;.  multiplye  5  by  2,  fat  wol  be  su  an  artuie. 

10 ;  sette  ower  fe  hede  of  fat  2  !  ^^  !  a  0,  &  sett  fat  on,  fat  is  fe 
3G  articul,  in   fe    lyft  side,  fat  is   next  hym,  fen   fr>u    schalt    haue 

fis  nounbre  fi051~'.     H  And  fen  worch  forth  as  fou  diddist  afore. 

And     fou     !    ^^    !  schalt  vnde/'stonde  fat  fou  schalt  write  no  0. 

but  whan  fat  place  where  fou  schal  write  fat  0  has  no  figure  afore 
40  hy//i  nofe/*  afte/-.     ve/"sus. 


26  21i,e  Craft  of  Midtiplication. 

H  Si  aute///  digitus  excreuf /it  articulwsqwe, 
Articuli^^^  sup/apc/*77o  digito  salit  vltra. 
What  to  do  ff  Hera  is  be  secimde  case,  be  quvch  is  bis :  yf  hit  happe  bat 

if  the  result  ,,.",.. 

isacomposite  }fere  couie  a  composyt,  |)0u  schalt  write  J)e  digitte  oner  pe  liede  of  J)e 
ne)?f/'  figure  by  \q  quych  pou  luultipliest  })e  hier  figure ;  and  sett  Jte 
articull«  next  liyiu  toward  ))e  lyft  side,  as  J)OU  diddyst  afore,  as  \us 
\~S^\.     Multiply  8  by  8,  J)at  wol  be  64.     Write  J»e  4  ower  8,  jjat  is 

>  leaf  159 a.  j_^^ I  to  Say,  oiu'/'  |>e  liede  of  )je  \\(t}per  8;  &  set  G,  \q  quych  "is  an 

articul,  next  aft'/r.     And  jjen  ))ou  schalt  liaue  such  a  nounb/e  as  is 

here,  P6483  3"{,  And  |)en  worch  forth. 

I    83      I 


H  Si  digitus  tamen  ponas  ip*wm  sup<?/-  ip.<am.  12 

What  if  it  H  Here  is  be  thryde  case,  be  quych  is  bis  :  yf  hit  happe  J)at  of  J)i 

be  'A  Ui^it. 

uufltiplicacioun)  come  a  digit,  ))ou  schalt  write  |)e  digit  oue/-  )je  hede 
of  |)e  ne))i«/'  figure,  b}'  the  quych  ))0U  mi/ltipliest  ])e  hie  re  figure,  for 
Jjis  nedes  no  Ensanipul.  16 

^  Subdita  m/dtiplica  non  hanc  que  [incidit]  illi 
Delet  ea//(  penitw*'  scribens  quod  p/cuenit  inde. 
The  fourth  ^  Heie  is  be  4  case,  be  quych  is  :  yf  hit  be  happe  J)at  ))e  ne))e/' 

case  of  the  i  n  t.        12  ta 

craft.  figure  schal  inultiplye  jJat  figure,  J)e  quych  stundes  oue/'  pat  figures  L'U 

hede,  pou  schal  do  away  pe  hier  figure  &  sett  pe/e  pat  pat  couiys  of 
prtt  m^ltiplicacion).  As  yf  pere  come  of  pat  nndtiplicaciou)  an 
articuls  pou  schalt  write  pere  pe  hier  figure  stode  a  0.  IT  And 
write  pe  articuls  in  pe  lyft  side,  yf  pat  hit  be  a  digit  write  pe/-e  a  24 
digit,  yf  pat  h/t  be  a  composit,  write  pe  digit  of  pe  composit.  And 
pe  articul  in  pc  lyft  side,  al  pis  is  lyjt  y-now^t,  pe/-e-fore  per  nedes 
no  Eusampul. 

H  Ser/  si  m?dtiplicat  alia//;  ponas  supe/-  ip*ain  28 

Adiu/?ges  num(/U///  que//;  p/ebet  duct«>'  earw///. 
♦  leaf  159 i.  H' Here  is  pe  5  case,  pe  (piych  is  pis  :  yf  ^pe  neper  figure  schul 

ofu.ecrar"  m//ltiplie  pe  hier,  and  pat  hier  figure  is  not  recte   ouer  his  hede. 

And  pat  nep'//-  figure  base  ope/-  figures,  or  on  figure  oner  his  hede  by  32 
ni?dtiplicacion),  pat  base  be  afore,  pou  schalt  write  pat  nounbre,  pe 
quych  comes  of  pat,  one/-  alle  pe  ylke  figures  hedes,  as  pus  here  : 
i  236]  IMultiply  2  by  2,  pat  wol  be  4  ;  set  4  oner  pe  hede  of  pat  2. 
L?^1_J  JJen^  m?iltiplies  pe  hier  2  by  pe  nepe/-  3,  pat  avoI  be  6.  set  36 
oner  his  hede  6,  nmltiplie  pe  hier  2  by  pe  neper  4,  pat  wol  be  8. 
do  away  pe  hier  2,  pe  quych  stondes  oner  pe  hede  of  pe  figure  of  4, 

1   '  aul'  deleted  in  MS.  '^  6883  in  MS. 

^  '  f»en '  overwritten  on  '  pat'  marked  for  erasure. 


The  Cases  of  this  Craft.  27 

and  set  ^eva  8.  And  ))0u  schalt  liaiio  ))is  nounbre  here  i~4683C~i.  And 
antery  Jji  figures,  J)at  is  to  say,  set  J)i  nej)er  4  vnder  J)e  !  ^^^  ^  hier  3, 
and  set  ))i  2  other  figures  nere  hyni,  so  ]3at  J)e  nejjer  2  stonde  vnd»/' 
4  |)e  liier  6,  jje  quych  6  stondes  in  fe  lyft  side.  x\.nd  fat  3  |)at  stondes 
vudur  8,  as  J)us  aftur  je  may  se,  r46836~j  Now  worch  furthermore, 
And  m/dtip]ye  Jiat  liier  3  by  2,  L_?^J  fat  wol  be  G,  set  )j«t  G  fe 
quych  stondes  oucr  fe  hcde  of  fat  2,  And  fen  worch  as  I  ta3t  fe 
8  afore. 

1 II  Si  sup?apo8ita  cifra  debet  m/dtiplicar^  » leaf  ico a. 

Prorsus  ea//;  deles  &  ibi  scribi  cifra  debet. 
H  Here  is  fe  G  ca.se,  fe  quych  is  fis  :  yf  hit  happe  fat  fe  figure  TUesixti.case 
12  by  fe  quycli  fou  sclial  m?^ltiplye  fe  hier  figure*,  fe  quych  stondes 
ryght  ower  hym  by  a  0,  foil  schalt  do  away  fat  figure,  fe  c|uycli 
ower  fat  cifre  hede.     ^  And  write  fe/*e  fat  nouubre  fat  comes  of 
fe  midtiplicacion)  as  fus,  23.  do  away  2  and  sett  fe>'e  a  0.     viK^e 
16  versus. 

*\  Si  cifra  m?<ltiplicat  alia*/;  posita?>/  supe/-  ip.s-am 
Sitqjie  locus  sup/-a  vacu?/*-  supe/-  banc  cifra;/i  fiet. 
U  Here  is  fe  7  case,  fe  quych  is  fis:  yf  a  0  schal  multiply  a  The  seventh 
20  figure,   fe   quych   stondes   uot  recte  oner  liyni,     And  one;-  fat   0  craft, 
stonde  no  thyng,  fou  schalt  Avrite  oner  fat  0  anofey  0  as  fus  :  \     24  | 

multiplye  2  be  a  0,  it  wol  be  nothynge.  write  fere  a  0  oner  f e  !  ^ ! 

hede  of  fe  nefer  0,  And  fen  worch  forth  til  fou  come  to  fe  eude. 
24  II  Si  sup/a-  fuerit  cifra  temper  est  p/etereunda. 

H  Here  is  fe  8  case,  fe  quych  is  fis  :  yf  fere  be  a  0  or  mony  xue  eighth 
cifei-s  in  f e  hier  rewe,  fou  schalt  not  m^dtiplie  hem,  bot  let  hem  *raft. 
stonde.     Ami  antery  fe  figures  benefe  to  fe  next  figure  sygnificatyf 
28  as  fus:rooo32^.   Ouer-lepe  alle  fese  cifers  &  sett  fat  ^nefer  2  fat  Meafieot. 
stondes  !  ^^       :  toward   fe  ryght  side,  and  sett  hym  vndjo*  fe  3^, 
and  sett  fe  ofer  nether  2  nere  hym,  so  fat  he  stonde  Ynd«/-  fe 
thrydde  0,  f e  quych  stondeg  next  3.   And  fan  worch.    vnde  versus. 
32  H  Si  dubites,  an  sit  bene  m^/ItipUcac/o  facta, 

Diuide  totalem  nu/</eru//;  per  multiplicante///. 
H  Here  he  teches  how  fou  schalt  know  whef  e/-  fou  base  wel  I-  How  to  prove 
do  or  no.     And  he  says  fat  fou  schalt  deuide  alle  fe  nounb/"e  fat  ration. 
36  comes  of  f e  mHltiplicacion)  by  f e  nef er  figures.    And  fen  fou  schalt 
liaue  fe  same  nounbur  fat  fou  hadyst  in  fe  begynnj-nge.     but  ^et 
fou  hast  not  fe  craft  of  dyuision),  but  fou  schalt  haue  hit  after- 
warde. 

-  '  Supra '  inserted  in  MS.  in  place  of  '  cifra '  marked  for  erasure. 


Iilicatioii. 


28  Tlie  Craft  of  MaUrplicaiion. 

^  Pey  numf/U///  si  vis  nu//*f/ u///  q?/oq«'^  m?Jtiplicare 
^  Tantum  "per  normas  subtiles  absq?/^  figuris 
Has  norinas  pote/  is  p'  /  vc  /  sns  scir^/  sequentes. 

Mental  muui-        H  Here  lio  tcclies  J)e  to  m^dtiplie  be  Jjowjt  figures  in  \)i  niyude.    4 
And  \)e  sentence  of  J)is  xerse  is  )jis  :  yf  )30«  wel  nndtiplio  on  nounbre 
by  ano))er  in  pi  mynJe,  fou  sclial  bane  \iercio  rewles  in  J)e  verses 
fat  sebal  come  aiicr. 

f  Si  tu  per  digitu//^  digitu///  vis  m?iltiplicar'^  8 

RetjnJa  p/(cedens  dat  quality/  est  op' /•andu//^ 
Digit  i.y  dijfit         ^  Here  lie  teclies  a  rewle  as  Jjou  liast  afoiy  to  ni?/ltiplie  a  digit 
I  leafici,;.    ^^^  auojje/',  as  yf  J)OU  Avoldc  wete  cpvat  is  sex  tymes  6.     J)ou  ^sclialt 

wete  liy  |)e  rewle  fat  I  ta^t  fe  befor^^,  yf  fou  liaue  inyiide  \)rrui.         12 
f  Articulu///  si  p'-r  reliquu///  reliquu/;/  vis  multii'Jirure 

In  pru'piivLni  digitu///  debet  vt>^/ q?/e  resolui. 
f  Articul«>  digitos  post  se  m»ltiplicantes 
Ex  digit?<^'  quociens  retenerit  mwltipli'  ar/  1 G 

Articuli  faciu//t  tot  centu///  in?;ltiplicati. 
Tiie  first  oa>e         H  Here  be  tecbes  pc  furst  rewle,  fe  quyrb  is  fis  :  yf  fou  wel 
ni?/ltii)lie  an  articul  be  ano))'/-,  so  fat  butli  fc  avUculs  bene  w/t//- 
Inne  an  bunJretb,  fus  fou  scbalt  do.     take  fe  digit  of  botlie  tlie  20 
Aiiiciei.y       articuls,  for  eue/y  articul  base  a  digit,  fen  ni?dtiplye  fat  on  digit  by 
fat  ofe/-,  and  loke  bow  inony  vnytes  ben  in  fe  nounbre  fat  comes 
of  fe  iii?dtiplicacion)  of  fe  2  digittes,  &  so  mony  Inindrytbes  ben  in 
fe  nounli/V'  fat  scbal  come  of  fe  nvdtiplicacion)  of  fe  ylke  2  aiticuls  24 
aiiexamiiie:   as  fus.     yf  fou  wold  wetc  qwat  is  ten  tyines  ten.     take  fe  digit  of 
ten,  fe  t^uycb  is  1  ;   take  fe  digit  of  fat  ofe/'  ten,  fe  quych  is  on. 
H  Also  m?dtiplie  1  be  1,  as  on  tyme  on  fat  is  but  1.     Iir  on  is  but 
on  vnite  as  fou  wost  wclle,  fe/-efore  ten  tymes  ten  is  but  a  bun-  28 
another  ex-     drytb.     H  Also  yf  fou  wold  wetc  wliat  is  twenty  tymes  30.   take  fe 
•■'""'"=  digit  of  tu-enty,  fat  is  2  ;   &  take  fe  digitt  of  tbrytty,  fat  is  3. 

nwdtiplie  3  be  2,  fat  is  G.  Now  in  G  ben  G  vnites,  H  And  so  mony 
near  161 6.  buiidiytbes  ben  in  20  tymes  30  2,  fe/-eforc  20  tymes  30  is  G  bun-  32 
drytb  euen),  loke  &  se.  II  But  yf  it  be  so  fat  one  articul  be  wiUi- 
Inne  an  bundrytb,  or  by-twene  an  bundrytb  and  a  tbowsande,  so 
fat  it  be  not  a  fowsande  fully,  fen  loke  bow  mony  vnytes  ben  in 
fe  nounbur  fat  comys  of  fe  m?dtiplicacioii)  ^And  so  mony  tymes^  36 
of  2  digittes-  of  ylke  articuls,  so  mony  tbowsant  ben  in  fe  nounbre, 
tbe  qwycb  comes  of  fe  m2dtiplicacion).  And  so  mony  tymes  ten 
tliow^and  R'bal  be  in  fo  m.uiibre  f,it  comes  ni  fe  iii?;ltiplicacion  of 
'•'—^  M.iikcil  for  c-iahun?  in  MS. 


TTo'w  to  work  sithtly  u:ll]iout  Figures.  20 

2  articuls,  as  yf  pon  -vvoUl  wcto  qwat  is  4  huiulrylli  tymcs  [two 
huiulryth].     Multiply  4  be  2/  fat  avoI  be  8.     in  8  ben  8  vnites. 
^  And  so  niony  tyraes   ten    thousand   be   in    4    liundryth  tynies  J{?;;\';[,;;"''"- 
4  [2]^  hundrytli,  ))ot  is  80  thousand.     Take  hede,  1  schall  telle  \>e  a 
generally  rewle  whan  pan  hast  2  articuls,  And  J)ou  W(dd  wete  (pvat  ^,;;^','j""- 
comes  of  J^e  ni«ltiplicacion)  of  hem  2.     nudtiplie  Jie  digit  of  \iat  on 
articuls,  and  kepe  \>at  nounbre,  ])c\\  lokc  hoAV  mony  cifers  schuld  go 
8  befoiv  ))at  on  articuls,  and  he  were  write.     Als  mony  cifers  scliuld 
go  l)efore  fat  other,  &  he  Avere  write  of  cifers.     And  haue  alle  fe 
ylke  cifers  toged?ir  in  fi  mynde,  ^a-rowe  ychon)  aftur  other,  and  Meafi62«. 
in  fc  last  plase  set  fc  nounbre  fat  comes  of  fe  medtiplicacion)  of  fe 

12  2  digittes.  And  loke  in  fi  mynde  in  what  place  he  stondes,  where 
in  fe  secunde,  or  in  fe  thryd,  or  in  fe  4,  or  where  ellis,  and  loke 
qwat  fe  figures  by-token  in  fat  place ;  &  so  mych  is  fe  nounbre  fat 
conies  of  fe  2  articuls  y-mwltipHed  to-god?/r  as  f us  :  yf  f rju  wold  Am.tiior  ex- 

16  wete  what  is  20  thousant  tymes  3  fowsande.  multiply  fe  digit  of 
fat  articulle  fe  quych  is  2  by  fe  digitte  of  fat  ofer  articul  fe  quych 
is  3,  fat  wol  be  6.  fen  loke  how  mony  cifers  schal  go  to  20  thousant 
as  hit  schuld  be  write  in  a  tabul.     certainly  4  cifers  schuld  go  to 

20  20  fowsant.    ffor  fis  figure  2  in  fe  fyrst  place  betokenes  twene. 

U  In  fe  secunde  place  hit  betokenes  twenty.     II  In  fe  3.  place  hit  Notation, 
betokenes  2  liundryth.     .^.  In  fe  4  place  2  tiiousant.     H  In  fe  5 
place  hzt  betokenes  twenty  f ousaiit.     ferefore  he  most  haue  4  cifers 

24  a-fore  hym  fat  he  may  stonde  in  fe  5  place,     kepe  fese  4  cifers  in 
thy  mynde,  fen  loke  how  mony  cifers  goii^  to  3  thousant.     Certayn 
to  3  thousante  ^gon)  3  cifers   afore.     Now  cast  ylke  4  cifers  fat  ^leatmb. 
Echuld  go  to  twenty  thousant.  And  thes  3   cifers   fat  schuld   go 

28  afore  3  thousant,  &  sette  hem  in  rewe  ychon)  afte/-  olper  in  fi 
mynde,  as  fai  schuld  stonde  in  a  tabulle.  And  fen  schal  fou  haue 
7  cifers;  fen  sett  fat  G  fe  quych  comes  of  fe  mwltiplicacion)  of  fe 
2  digitte.s  aftwr  fe  ylke  cifers  in  fe  8  place  as  yf  fat  hit  stode  in  a 

32  ta1)ul.  And  loke  qwat  a  figure  of  6  schuld  betoken  in  fe  8  place,  yf 
hit  Avere  in  a  tabul  S:  so  mych  it  is.  &  yf  fat  figure  of  G  stonde  in 
fe  fyrst  place  he  schuld  betoken  but  G.  IF  In  fe  2  place  he  schuld 
Ijctoken  sexty.     H  In  the  3  place  he  schuld  betoken)  sex  htnidryth. 

36  ^  In   fc  4  place  sex  thousant.     H  In   fe   5  place  sexty  foAvsant.  Notation 

a"!\in. 

II  In  fe  sext  place  sex  huudryth  foAvsant.  IT  In  fe  7  place  sex 
foAvsant  thousante.5.  IF  In  fe  8  place  sexty  foAA^sant  thousantes. 
ferfore  sett  6  in  octauo  loco,  And  he  schal  betoken  sexty  f oAVsant 

1  4  iu  MS. 
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thousantes.  And  so  iiiycli  is  twenty  jjowsaut  tymes  3  tliousant, 
U  And  J)is  rewlo  is  gene?-alle  for  alle  maner  of  aiticuls,  Wliethir 
fai  be  hundryth  or  jjowsant ;  but  fou  most  know  well  ))e  craft  of  J)e 
■wryrchynge  in  Jic  tabulle  ^or  \o\\  know  to  do  )jus  in  ))i  niynde 
aftur  jjis  rcwle.  TIiou  most  J)at  })is  rewle  holdy)3e  note  but  where 
}pere  ben  2  articids  and  no  mo  of  \e  quych  ayther  of  hem  liase  but 
on  figure  significatyf.  As  twenty  tymes  3  thousaut  or  3  hundryth, 
and  such  o\iur. 

IT  Articulum  digito  si  mi/ltiplicare  oportet 
Articuli  digit[i  sumi  quo  multiplicate] 
Debem?<s  reliquu/»  quod  mwltiplicat*//  ab  ilb> 
Ver  reliq?<o  decuplu///  sic  su;;/ma//'  later''  neq'(?b/t. 
H  Here  he  puttes  J)e  thryde  rewle,  jje  quych  is  J)is.     yf  \)0\\  wel 
m^dtiply  in  )ji  niynde.  And  fe  Articul  be  a  digitte,  J)ou  schalt  loke 
))at  \q  digitt  be  wit//-Inne  an  lumdrytli,  fen  ))ou  schalt  m?dtiply  the 
digitt  of  )?e  Articulle  by  |?e  ofer  digitte.     And  eue/y  vnite  in  fe  16 
nounbre  fat  schalle  come  \iere-oi  schal  betoken  ten.     As  jjus  :  yf 
fat  fou  wold  wete  qwat  is  twyes  40.    m^ltiplie  fe  digitte  of  40,  fe 
quych  is  4,  by  fe  ofer  diget,  f e  quych  is  2.  And  fat  wolle  be  8. 
And  in  fe  nombre  of  8  ben  8  vnites,  &  eue/-y  of  fc  ylke  vnites  20 
schuld  stonde  for  10.     fere-fore  fere  schal  be  8  tymes  10,  fat  wol 
be  4  score.     And  so  mony  is  twyes  40.     ^  If  fe  articid  be  a  hun- 
dryth   or  be    2  hundryth  And  a  fowsant,  so   fat  hit  lie  notte  a 
thonsant,  ^worch  as  \ou  dyddyst  afore,  saue  fou  schalt  rekene  eue/-y  24 
vnite  for  a  hundryth. 

H  In  TiVimerxim  rai^Xvua  digitus?  si  ducere  cures 
Articul?fs'  mixti  sumat«r  delude  resoluas 
In  digitu/»  post  fac  respectu  de  digitis 
hiiicvliisc^ue  docet  excrescens  in  diriua/ido 
In  digituj»  mixti  post  ducas  m?/ltiplica?«te/>i 
^  De  digitis  vt  norma  ^  [docet]  de  [hunc] 
Multiplica  simul  et  sic  postea  summa  patebit. 
Here  he  puttes  fe  4  rcAvle,  fe  quych  is  fis  :  yf  fou  ni»ltipliy 
on  coniposit  be  a  digit  as  6  tymes  24,  *fen  take  fe  diget  of  fat  com- 
posit,  &  m?dtiply  f'/t  digitt  by  fat  ofer  diget,  and  kepe  fc  nombw;- 
fat  comes  fe?-e-of.   fen  take  fe  digit  of  fat  composit,  <fe  m?dtiply  fat  36 
digit  by  anof/^r  diget,  by  fe  qiiych  fou  hast  m?/ltiplyed  fe  diget  of 
fe  articul,  and  loke  qwat  conies  f«"re-of.     fen  take  fou  fat  nounbnr, 
&  cast  hit  to  fat  other  nounbur  fat  fou  secheste  as  fus  yf  fou  wel 
3  docet.  ilecet  MS.  *  '  4  times  4 '  in  MS  . 
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IIov  to  multi'ply  vAthout  Figures.  SI 

wete  qwat  comes  of  6  tymcs  4  ^  twenty,     nniltiply  ))at  articullt^  of  j^*"!^^};'^;,"'- 
|)e  coniposit  by  ]je  digit,  fe  qnych  is  6,  as  yn  jje  thryd  rewle  \o\\ 
•was  taujt,  And  ))at  schal  be  6  scor^.     })en  ni?iltiply  |)e  diget  of  J)e 
4  co;»posit,  i)?e  quych  is  4,  and  multiply  j^at  liy  fat  other  diget,  ))e  >ie«fiGt,i. 
quych  is  6,  as  )jou  wast  taujt  in  fe  first  rewle,  yf  \ovl  haue  mynde 
j5("/'of,  (fe  l^at  wol  be  4  &  twenty,   'cast  all  ylke  noiinburs  to-gcdt/-, 
&  hit  schal  be  144.     And  so  niych  is  6  tynies  4  Sc  twenty. 
8  ^  Duct?/.s>  in  articulu»<  num/"r?/,s-  si  com^oiiius  sit 

Articulu?>t  puruy»  comites  articulu/»  c^noque 
Mixti  pro  digit/s-  post  fiat  [et  articulus  vt] 
Norma  iubet  [retinendo  quod  extra  dicta  ab  illis] 
12  Articuli  digitu»i  post  tu  mixtu??;  digitu/»  due 

'Ref/ulu  de  digitis  nee  p/rcipit  articub/.sq?/e 
Ex  quib^^s-  exc/cseens  suy^me  tu  iunge  p;/ori 
Sie  ma»ifesta  cito  fiet  tihi  su?»ina  petita. 
16         U  Here  be  pnttes    ))e   5    rewle,  ))e  qnych   is    ])is  :    yf  \ion  ^^<^^^  J/'«,^*^|!J^.'* 
ni?/ltiply  an  Articul  be    a    coniimsit,   m?iltiplie  J)at  Artic'ul  by  \ie 
articul  of  |je  coniposit,  and  Avorch  as  Jjou  wos  tau3t  in  pe  sccunde 
rewle.  of  be  qnych  rewle  be  verse  begynnes  bus.     H  Articulu?>i  si  Article  by 

'  r        1    J  >  ^  ^■  p  •     <-'0llipo6ile. 

20  \)pr  Relicu»?  vis  nr«ltiplicare.     J)en  ni?/ltiply  Jje  diget  of  pe  coniposit 

by  J)at  o\iir  articul  afti/-  J)e  doctrine  of  jje  3  rewle.     take  \erol  gode 

hede,  I  p?-ay  ))c  as  jjus.     Yf  Jjmi  wel  wete  what  is   24  tymes  ten, 

INFultiplie  ten  by  20,  jjat  wel  be  2  hundryth.     fen  nudtiply  fe  diget  An  example. 

24  of  fe  10,  fc  quycb  is  1,  by  fe  diget  of  fe  coniposit,  fe  quych  is  4, 

&  fat  2\vol  be  4.     fen  reken  cwery  vnite  fat  is  in  4  for  10,  &  fat  neafieifc. 
schal  be  40.    Cast  40  to  2  hundryth,  &  fat  wol  be  2  luimhyth  &  40. 
And  so  niych  is  24  tynies  ten. 
28  H  Compo8itu»(  nume)U?u  mixto  si[e]  m«ltiplicabis 

Vndecies  tredeci?/;  sie  es/  ex  hiis  ope  /andum 
In  reliquu;»  p/////?mi  demu/;/  due  post  in  eund^;;/ 
Vnu;»  post  den«m  due  in  tr/a  dei»de  p'  r  vnu/// 
32  Multipliees'/?/^'  dem?/m  inira  o;/??aa  mwltiplicata 

In  su/»ma  decies  q//am  si  fu^/ it  itJii  doces 
Multiplieandor;n»  de  normis  suflRciunt  h«-. 
^  Here  he  puttes  be  G  rewle,  c^c  be  last  of  alle  niulti])licacion),  xiiosixtiiease 
36  fe  quych  is  fis  :  yf  fmi  avcI  ni?dtiplye  a  ro;»posit  by  a-nofi";-  coni- 
posit, fou  schalt  do  fus.     ni?dtiplic  fat  on  coniposit,  qwych  fou  welt  [;;™'';^^i|^ ''-^' 
of  the  twene,  by  fc  articul  of  fe  tofer  coniposit,  as  fou  were  tau3t  in 
fe  5  rewle,  fen  ni?dtiplie  fat  same  coniposit,  fe  quych  fou  hast 
40  niifltiplied  by  fe  ofer  articul,  by  fe  digit  of  fe  ofe?-  coniposit,  as 


32  How  to  work  without  Fir/ n res. 

Mental  mui-    bou  was  taiut  ill  be '4  rewlo.     As  bus,  yf  bou  wold  wete  what  is  11 

tiplication.       '^  -*  ^  .  -,o  ,,,  , 

An  example    tynies  13,  as  Jjou  was  taii3t  111  pG  5  rewie,  &  Jjat  schal  be  an  Jmn- 
dryth  &  ten,  afterwarde  ni?/ltiply  \idt  same  co»;posit  \iai  pou  liast 
m2dtiplied,  pe  quych  is  a  .11.     And  multiplye  hit  be  pe  digit  of  jje    4 
oper  com  posit,  pG  quych  is  3,  for  3  is  pe  digit  of  13,  And  )5at  wcl 
be  30.     fen  tal^e  pe  digit  of  fat  composit,  pe  quycli  composit  fou 
'leaf  165 a.   mzdtipHed  by  pe  digit  of  pat  opei'  fo>»posit,  ^pe  quych  is  a  11. 
of tiie  sixth     H  Also  of  pe  quych  1 1  on  is  pe  digit.     m?dtiplie  fat  digitt  by  fe    t*> 
cma.  digett  of  fat  other  composit,  fe  quycli  diget  is  3,  as  fou  was  taujt  in 

fe  first  rewle  in  pe  begynnynge  of  f is  craft,  fe  quych  rewle  begynncs 
"  In  digitu/n  cures."  And  of  alle  fe  m?dtiplicacioii)  of  f e  2  digitt 
comys  tlire,  for  onys  3  is  but  3.  I*[ow  cast  alle  fese  nounbers  12 
togedwr,  the  quych  is  fis,  a  hundryth  &  ten  &  30  &  3.  And  al  fat 
wel  be  143.  Write  3  first  in  fe  ryght  side.  And  cast  10  to  30,  fat 
Avol  be  40.  set  40  next  aitur  towarde  fe  lyft  side,  And  set  aftur  a 
liundryth  as  here  an  Ensampulle,  143.  16 

(Cetera  desunt.) 
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C^e  %xi  jof  |lombrjing» 

A   TRANSLATION   OF 

3o\)n  of  ??obb30oti's  ©e  ^rtr  Numrrantit* 


B 


[Jshmolc  MS.  396,  fol.  48.] 

oys  seying  in  the  begynnjmg  of  his  Arsemetrik'  :  — AIL? 
thynges  that  ben^  fro  the  first  begynnyng  of  thynges 
have  p/Yicededc,  and  come  forthe,  And  by  reso?<n  of 
nombre  ben  formede ;  And  in  wise  as  they  benp,  So  owethe 
they  to  be  knowenc ;  wherfor  in  vniu">sall'^  knowlechyng 
of  thynges  the  Art  of  nombrynge  is  best,  and  most 
operatyft'. 
hevfore  sithen    the  science  of    the  -\vhiclie   at    this    tyme  we 


intendene   to   write   of    standithc   alle    and    about    nomine  :  Ti.e  name  of 

the  art. 


1  ffirst  we  nio.st  se,  what  is  the  p;-opro  name  tlierofe,  and  fro 
when.s  the  name  come :  Afterwarde  what  is  nombre,  And  hoAV 
mauye  spices  of  nombre  ther  ben.     The  name  is  clepede  Algorisme. 

12  hade  out  of  Algore,  other  of  Algos,  in  grewe,  That  is  clepide  in  r)env.Ttion  of 
engUssli(e  art  other  craft,  And  of  llithm?/s  that  is  callede  nombre. 
So  algorisme  is  clepede  the  art  of  nombryng,  other  it  is  had  ofe  en 
or  in,  and  gogos  that  is  iutroduccio?'n,  and  llithm^s  nombre,  that  is  Anoti.er. 

16  to  say  Interduccio?m  of  nombre.  And  thirdly  it  is  hade  of  the 
name  of  a  kyng  that  is  clepede  Algo  and  Uyllun?/*-;  So  callede 
Ah'orism?<s.  Sothely  .2.  niancre  of  nonil<res  ben  noliiiod<.'; 
Formalle,^  as  nombre  i*-  vnitees  gadrede  to-gedres  ;   Materialle,-  a.s  Another. 

20  nombre  is  a  colIeccio?m  of  vnitees.  Other  nombre  is  a  multitude 
hade  out  of  vnitees,  vnitee  is  that  thynge  wher-by  eue?-y  thynge  is 
callede  oone,  other  o  thynge.  Of  nombres,  that  one  is  clepede 
digitalle,  that  othcre  Article,  Another  a  nombre  componcde   oper 

21  mvxt.     Another  dicritalle  is  a  nombre  w2t/<-in  .10.:  Article  is  h^rt '^'•"''' "f 

</  ci  'I        nuiuoei?. 

nombre  that  may  be  dyvydode  in  .10.  parties  egally.  And  that  there 

1  MS.  Materially.  ^  JIS.  Fonnallc. 

NOMBUYNGB.  1^ 

4  -k 


34  Chapter  I.     Kiuneration. 

leve  no  residue  ;  Componcde  or  niedlede  is  tliat  iionihre  tliat  is 
come  of  a  digite  and  of  an  article.  And  vndrestaude  wele  that  alle 
nonibrcs  betwix  .2.  articles  next  is  a  nombre  componed/?.  Of  this 
Tiic9iuie8  art  bene  .9.  spices,  that  is  forto  sey,  nunuracioMU,  addiciown,  Sub-  4 
traccioMi,  Mediac/o«n,  TJuplacio»n,  Multipliacio«n,  Dyvysiotni,  Pro- 
gressioMD,  And  of  Rootes  the  extracciown,  and  that  may  be  hade  in 
.2.  nianers,  that  is  to  sey  in  nonibres  quadrat,  and  in  cubice*" : 
Anionge  the  whiche,  ffirst  of  Numeraciown,  and  aftenvarde  of  |)e  8 
o))e?-3  by  ordure,  y  eutende  to  write. 


of  the  Art. 


1  Fol.  48  6. 


^  For-sothe  nameraciojiii  is  of  euery  numbre  by  competent 
figures  an  artificialle  representaciown. 


Figures,         /'"^otlily  figuro,  difference,  places,  and  lynes  supposen  o   thyng  12 
piSeT'^d     ^^  other  the  same,  But  they  ben  sette  here  for  dyuers  resons. 


liintts 


s 


ffigure  is  clepede  for  prytraccio?/n  of  figuracioim  ;  Ditierence  is 
callede  for  therby  is  shewede  eue/-y  figure,  how  it  hathe  difference 
fro  the  figures  before  them:  place  by  cause  of  space,  where-in  me  16 
writethe  :    lynees,  for  that  is  ordeynede  for  the   prescntacio7ai  of 

The  9  figures.  eu'.'?-y    figure.     And    vnderstonde    that    ther    ben    .9.    lymytes    of 
figures  that  representen  the  .9.  digite*-  that  ben  tliese.  0.  9.  8.  7.  6. 

The  cipher.    5.  4.  3,  2.  1.     The  .10.  is  clei>ede  theta,  or  a  cercle,  otlier  a  cifre,  20 
other  a  figure  of  nought  for  nought  it  signyfiethe.     Nathelesse  she 
holdyng  that  place  givethe  othei-s  for  to  signyfie ;  for  withe-out  cifre 
or  cifres  a  pure  article  may  not   be  writte.     And  sitlien  that  by 

Thenumera-  these  .9.  figures  signiHcatifes  loynede  wiih  cifre  or  with  cifres  alle  24 
nonibres  ben  and  may  be  repr^sentede,  It  was,  nether  is,  no  nede  to 

of  digits,       fynde  any  more  figures.     And  note  wele  that  euery  digite  shalle  Ije 
writte  w?t7t  oo  figure  allone  to  it  aproprede.     And  alle  articles  by 

of  articles,  a  cifre,  flfor  euery  article  is  namede  for  oone  of  the  digitis  as  .10.  of  28 
1..  20.  of.  2.  and  so  of  the  others,  &c.  And  alle  nonibres  digitalle 
owen  to  be  sette  in  the  first  difference  :  Alle  articles  in  the  seconde. 
Also  alle  nonibres  fro  .10.  til  an  .100.  [which]  is  excludede,  with  .2. 
figures  mvst  be  writte ;  And  yf  it  be  an  article,  by  a  cifre  first  put,  32 
and  the  figure  y-writte  towarde  the  lift  honde,  that  signifiethe  the 
digit  of  the  whiche  the  article  is  namede ;  And  yf  it  be  a  nombre 

ofcompo       componede,  ffirst  write  the  digit  that  is  a  part  of  that  componede, 

and  ^vrite  to  the  lift  side  the  article  as  it  is  seide  be-fore.     Alle  36 
nombre  that  is  fro  an  hundrede  tille  a  thousande  exclusede,  owithe 
to  be  writ  by  .3.  figures ;  and  alle  nombre  that  is  fro  a  thousande 
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til  .X.  Mt.  mvst  be  writ  by  .4.  iigurcs  ;  And  so  fortlie.     And  vuder- 

stonde  wole  that  Gwery  figure  spttc  in  the  first  phvce  signyfiethe  his  J„h;,;"J;;«j. 

digit;  In  the  seconde  place  .10.  tynios  his  digit ;  In  the  .3.  place  an  «*»"• 

4  hundred''  so  mochc  ;  In  the  .4.  place  a  thousandc  so  nioche  ;  In  the 
.f).  place  .X.  thousandth  so  moche ;  In  the  .6.  place  an  hundrede 
thousands  so  moche  ;  In  the  .7.  place  a  thousands  thousands  And 
so  infynytly  mvltiplying  by  Hhese  .3.  10,  100,  1000.     And  vnder-    >  FoI.w. 

8  stande  -\vele  that  competently  nie  may  sette  vpon  figure  in  the  place 
of  a  thousands,  a  prike  to  shewe  how  many  thousands"  tlie  last  figure 
shalle  reDrf'scnt,     "We  writeuc  in  this  art  to  the  lift  side-warde,  as  N.nnbersare 

A     '  .  ,  .     wriUen  from 

arabiene  writene,  that  weren  fynders  of  this  science,  othere  for  this  rigiit  to  left. 
12  resozni,  that  for  to  kepe  a   custumable  ordre  in  redyng,  Sette  we 
alle-wcy  the  more  nombre  before. 

Addiciown  is  of  nombre  other  of  nombres  vnto  nombre  or  to 
nombres  aggregacio?m,  that  me  may  see  tliat  that  is  come  Definition, 
therof  as  excressent.  In  addicio/m,  2.  ordres  of  figures  and 
.2.  nombres  ben  necessary,  that  is  to  sey,  a  nombre  to  be  addede 
and  the  nombre  wherto  the  addic/ouu  sholde  be  made  to.  The 
nombre  to  be  addede  is  that  |)at  shokk  be  addede  therto,  and  shalle 
20  be  vmlerwriten  ;  the  nombre  vnto  the  whiche  addicio?ni  shalle  be 
made  to  is  that  noinbre  that  resceyuethe  the  addicion  of  J?at  other, 
and  shalle  be  writen  above  ;   and  it  is   convenient  that  the  lesse  How  the 

'  iiumbers 

nombre  be  vnderwrit,  and  the  more  addede,  than  the  contrary.  ^ij«[>^'J^*'« 
24  But  whether  it  happe  one  other  other,  the  same  coniythe  of, 
Therfor,  yf  })ow  wilt  adde  nombre  to  nombre,  write  the  nombre 
Avherto  the  addicio?in  shalle  be  made  in  the  oinest  ordre  by  his 
differences,  so  that  the  first  of  the  lower  oidre  be  vndre  the  first 
28  of  the  omvst  ordre,  and  so  of  others.     That  done,  adde  the  first  of  Ti.e  method 

"      J  '  ofwoiking. 

the  lower  ordre  to  the  first  of  the  omyst  ordre.      And  of  suche 
addicio?<n,  other  \<'r(i  grow  Hit   therof  a  digit.  An  article,  other  a 
composede.     If  it  be  digit»cs-,  In  the  place  of  the  omyst  shalt  thow  Beginatthe 
32  write  the  digit  excrescyng,  as  thus  : — 

I  The  resultant  |  2      If  the  article  ;    in  the  place  of   the  The  Sum  is 

I  '  ^  a  digit, 


I  To  wlioin  it  shal  be  addedr  |  1  omyst  put  a- way  l)y  a  cif re .  wiittc, 
I  The  nombre  to  be  ad.ledc  |  1  ,  ^nd  the  digit  traiisferrede,  of  Jje 
36  whiche  the  article  toke  his  name,  towarde  the  lift  side,  and  be  it 
addede  to  tlie  next  figure  folowyng,  yf  ther  be  any  figure  folowyng ; 
or  no,  and  yf  it  be  not,  leve  it  [in  the]  voide,  as  thus : — 


36 
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or  an  article. 


»  Fol.  49  6. 


or  a  compo- 
site. 


The  trang* 
lator's  note. 


Definition  of 
Subtraction. 


How  it  may 
be  done. 


What  i»  re- 
quired, i 


The  resultant 


10 


To  wliom  it  sliallc  be  addedc    |    7 
The  noiiibie  to  be  addedc        |    3 


Resultans 

|2|7|8|2|7 

Cui  debet  addi 

1  1  |0  1  0|8  1  4 

Numcnts  addend«s 

1  1  17  17  14|3 

And  yf  it  happe  that  the  figure  folowyng  wherto  the  addiciown 
shalle  be  made  by  [the  cifre  of]  an  article,  it  sette  a-side ;  In  liis 
place  -write  the  ^[digit  of  the]  Article 
as  thus  : — 


The  resultant 


17 


To  whom  it  slialic  be  addedc    |  10 
The  nombre  to  be  addede         |     7 


And  yf  it  happe  that  a  figure  of  .9.  by  the  figure  that  nie  mvst 
adde  [one]  to,  In  the  place  of  that  9.  put  a  cifre  and  wi-ite  \>e  article 
towarde  ]je  lift  honde  as  bifore, 
and  thus: — 


The  resultant 


10 


To  whom  it  shalle  be  addedc 


The  nombre  to  be  addedc 


I     1 


And  yf2  [therefrom  grow  a]  nombre  componed,^  [in  the  place  of 
the  nombre]  put  a- way*  [let]  the  digit  [be]^  Avrit  J)at  is  part  of  )>«t 
co»tposide,  and  |jan  put  to  |>e  lift 
side  the  article  as  before,  and 
Jjus : — • 


The  resultant 


12 


To  whom  it  shalle  l>e  addedc    |    8  |  12 


The  nombre  to  be  addedc 


This  done,  adde  the  seconde  to  the  seconds,  and  write  above  oyer 
as  before.     Note  wele  pai  in  addict'ons  and  in  alle  spices  folowyng, 
whan  he  seithe  one  the  other  shalle  be  writen  aboiie,  and  me  most  16 
vse  eucr  figure,  as  that  eue^y  figure  were  sette  by  halfe,  and  by 
hym-selfe. 

Subtraccio?m  is  of  .2.  p?-oposede  nombres,  the  fyndyng  of  the 
excesse  of  the  more  to  the   lasse :  Other  subtraccio?m  is  20 
I    ablacioMu  of  o  nombre  fro  a-nother,  that  me  may  see  a  some 
left.     The  lasse  of  the  more,  or  even  of  even,  may  be  w/t/*draw; 
The  more  fro  the  lesse  may  neuer  be.     And  sothly  that  nombre  is 
move  that  bathe  more  figures,  So  that  the  last  be  aignyficatife*^ :  24 
And  yf  ther  ben  as  many  in  that  one  as  in  that  other,  me  most 
deme  it  by  the  last,  other  by  the  next  last.     More-oue>'  in  with- 
drawyng  .2.  nombres  ben  necessary;   A  nombre  to  be  w«t7«draw. 
And  a  nombre  that  me  shalle  w^t/<-draw  of.     The  nombre  to  be  28 
w/t/t-draw  shalle  be  writ  in  the  lower  ordre  by  his  differences ;  The 


3  'the' in  MS. 


-  *  be 'in  MS. 
5  '  is '  in  MS. 


*  'and' in  MS. 


///.     Subtraction. 


oi 


Chapto 

nomhre  fro  tlie  wliicli^  me  sliall^  wiUir-draw  in  the  oniyst  ordre,  ;5^';»«^i';«^ 

so  tliat  the  first  be  YnJcr  the  first,  the  secoudp  vnder  tl»e  second^?,  »-*'  "'x've. 

And  so  of  allt>  otlic'i.s     With*'  draw  therfor  the  iirst  of  the  lowere  s;'];'™^;',/j'* 
4  ordi-e  fro  the  first  of  the  ordre  above  lii.s  hede,  and  that  wolle  be  ifpoebibu. 

other  more   or   lesse,   o])er  egalle. 

yf  it  be  ogalle  or  even  the  figure 

sette   beside,   put   in   his    jdace    a 
8  cifre.    And  yf  it  be  more  put  away 

pcriro  (lis  many  of  vnitees  tlie 

lower    figure    conteynetli^,    and 

writ  the  residue  as  thus 


The  remanent 


I  20 


Wherof  nic  slialle  wit/idraw    |  22 


The  nombre  to  be  witAdraw 


The  remanent  •  |  2  |  2 

Wherof  nie  shallc  wit/t-draw   |  2  |  8 


pe  noiubre  to  be  wit/tdraw 


12 


RemaneHs 

2|2|1|8    |2|9|919|8 

A  (juo  sit  subtiaccio 

8|7|2|4    |3|0|0|0|4 

Numerus  subt/«hendj(s 

615|2  i[6]|  .1.1.1.16 

And   yf    it    be    »  FoI.  m. 
lesse,    by-cause  if  it  u  not 

'         •'  pos8iiile 

the    more   may  '  'w"""'  <«"■* 
not     be     with- 

16  draw  ther-fro,  borow  an  vnyte  of  the  next  figure  that  is  worth?  10. 
Of  that  .10.  and  of  the  figure  that  ye  wokk  have  w/t//-draw  fro 
be-fore  to-gedre  loyned^-,  witJi-diaw  Jie  figure  be-nethe,  and  put  the  «;^ »_•'«"  "n'^- 

residue  in  the  place  of  the  figure ,  ,  ,  „ 

The  remanent  I  I  |  » 

20  put  a-side  as  \ns  .—  Wherof  me  shall.  w.tA-draw    12|4 

And  yf   the   figure  wherof   me     ^^^  ^^^^^,^^^  ^^  ^  ^v^t/*-draw  |  0  |  6  . 

shal   borow  the  vnyte   be    one,  ~ 

put  it  a  sido,  and  Avrite  a  cifre  in  the  place  ferof,  lest  the  figures 
24  folowing  failc  of  thaire  nombre,  and  J»an  worche  as  it  shew/tA  in 

this  figure  here  : — 

And  yf  the  vnyte  wherof  me 

shal    borow    be    a    cifre,   go 
28  ferther   to   the  figure  signy- 

ficatif<>,  and  ther  borow  one,  and  retoM>-nyng  bake,  in  the  place  of 

euej-y  cifre  jiat  ye  passidc  oner,  sette  figures  of  .0.  as  here  it  is 

specified? : — 
32  And  whan  me  comethe 

to  the  nombre  Avherof 

me  intendithe,  there  re- 

inaynethe  alle-wayes  .10.  ffor  J)e  whiche  .10.  &c.     The  resou  why  *^,|*^^*/^{;^' 
36  )3at  for  eue?-y  cifre  left  behynde  me  setteth  figures  ther  of  .9.  this  it  '"'^  e*^^"- 

is  : — If  fro  the  .3.  place   me  borowede   an  vnyte,  that  vnyte  l)y 

respect  of  the  figure  that  he  came  fro  rep*?sentitli  an  .C,  In  tlie 


The 

remanent 

lai 

0 

1 

^■■•' 

Wherof  me  shal  w 

ttA-di-aw 

!3| 

2 

The 

i^onibre  to  be 

wJtA-draw 

1  .1 

3 

If  the  second 
figure  is  one. 


If  (lie  secoai 
H^ire  is  » 
cipher. 


1  Tlte  remenauiit 

1 2(9 1 »| 919 

!  Wherof  me  shalle  with  draw 

1 3  i  0 1 0| 0|  3 

;  The  nombre  to  l)e  wttA-draw 

1      1      1      1      N 

6  in  MS. 


>  0  in  MS. 
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place  of  that  cifre  [pasae<l  over]  is  left  .9.,  [wliicli  is  worth  ninety], 
and  yit  it  remaynethe  as  .10.,  And  the  same  roson^  wolde  be  yf 
me  hade  horowede  an  vnyte  fro  the  A.,  .5.,  .G.,  place,  or  ony 
other  so  vpwarde.  Tliis  done,  withdraw  the  seconde  of  the  lower  4 
ordre  fro  the  figure  above  his  hede  of  )?e  omyst  ordre,  and  wirche 
Why  it  u       as  before.     And  note  wele  that  in  addicion  or  in  subtracc/o?ai  me 

better  to 

work  from      uviv  wclc  fro  the  lift  Side  beoynne  and  ryn  to  the  ri<rlit  side,  But  it 

riglittoleft.  -^  .      .  o  > 

wol  be  more  p/-ofitabler  to  be  do,  as  it  is  taught.     And  yf  thow    8 
How  to  prove  wilt  \vove  vf  thow  liavG  do  wele  or  no.  The  figures  that  thow  hast 

sjbtraction,  .,i  iii  lii  i^    o  ii  n 

witlidraw,  adde  them  ayene  to  the  omyst  iigures,  and  tliey  wolle 
accorde  with   the   first  that   thow  haddest  yf  thow  have  labored 
and  addition,  wele ;  aud  in  like  wise  in  addicio^ai,  whan  thow  hast  addede  alle  12 
1  Foi.  50  6.    thy  figures,  Wit//draw  them  that  thow  first  ^addest,  and  the  same 
wolle  reto?//-ne.     The  subtraccio/ni  is  none  other  but  a  i^v^uffe  of  the 
addicio?ai,  and  the  contrarye  in  like  wise. 
DefiiMtionof  "11    M"edia(:io»n  is  the  fyndyng  of  the  halfyng  of  euc/y  nombre,  16 
that  it  may  be  seyiu'  what  and  how  moche  is  enery  halfe. 


11 


[u  halfyng  ay  oo  order  of  figures  and  oo  nombre  is  neces- 
sary, that  is  to  sey  the  nombre  to  be  halfedf.     Therfor  yf  thow 
Avilt  half  any  nombre,  write  that  nombre  by  his  differences,  and  20 
Whereto       beuvune  at  the  right,  that  is  to  sev,  fro  the  first  figure  to  the  rvAit 

begin.  ^''  .  .  . 

side,  so  that  it  be  siguyficatife  other  rep/'csent  vnyte  or  eny  other 
digitalle  nombre.     If  it  be  vnyte  Avrite  in  his  place  a  cifre  for  the 
If  the  first      figures   folowyng,    [lest  they   signify  less],  and   write   that   vnyte  24 
unity.  w/t//out  In  the  table,  other  resolue  it  in  .GO.  mynvtcs  and  sette  a- 

side  half  of  tho  minutes  so,  and  reserve  the  remena?int  w/tAout  in 
the  table,  as  tlius  .30. ;  other  sette  w/t//ont  thus  .lU :  tliat  kepethi? 
none  ordre  of  place,  Xathelesse  it  hatht;  signyficacio?ni.     And  yf  28 
the  other  figure  signyfie  any  other  digital  nombre  fro  vnyte  forthf^, 

wiiattodo     ober  the  nombre  is   od*:'  or  evenr'.     If  it  be    

if  it  is  nut                         -i     n  •    1    If  •     n  •        •                                     Halfeilc             I  21  2 
unity.  even,  write  tins  lialt  in  this  wise  : —  ]    .   -  ' ! 

*      1   -f  -i.  1          1  1      T'  1       11               i                    1        I  to  b»  lialfeib;    |  4  |  4  '   q.-> 
And  it  it  be  odde,  lake  tiie  next  even  viidre   ' ■ — ■ —  oJ 


hym  conteyned(%  and  put  his  half  in  the  place  of  that  odde,  and  of 
|)e  vnyte  that  remayneth''  to  be  lialfude 
do  thus : — 


Tiien  halve     This  doiie,  the  secondt'  is  to  be  halfedt;,  vf 

the  second 


lalfedc  12  13 


To  lie  halfedr 


[di] 

3G 


figure.  it  be  a  cifre  put  it  beside,  and  yf  it  be  significatife,  other  it  is  even 

or  ode  :  If  it  be  even,  write  in  the  place  of  pe  nombres  wipede  out 
tlie  halfe ;  yf  it  be  ode,  take  the  next  even  vnder  it  co??tenythe,  and 
in  the  place  of  the  Impar  sette  a-side  put  half  of  the  even  :  The  40 


Chapter   V.     Duplation. 


39 


vnyte  that  reraayneth«  to  be  lialfed^,  respect  hadt'  to  tliem  before, 

is  worthe  .10.     Dyvide  tliat  .10.  in  .2.,  5.  is,  and  sette  a-side  that 

one,  and  adde  that  other  to  the   next  figure 
4  precedent  as  here  : — 

And  yf  ))e  addicio«u  sholde  be  made  to  a  cifre, 

sette  it  a-side,  and  write  in  his  place  .5.    And  vnder  this  fo«rnie  me 

shalle  write  and  worchp, 
8  till^'  tlie  totalh'  nonibre  be 

halfede. 


If  it  \»  ixUt, 
»(U1  5  t»  tlie 
flgure  before. 


1  lliiHedc             1    1    i 

;  to  he  hali'ed^    |    |    | 

doubleilc 


|2|6 


to  be  doubledc   |  1  |  3 


8  1  9  1  0 

10|17  1  4 

4  1  4  1  5 

51   8  17 

D 


uplicacioMu  is  ag^vgacion  of  nonibre  [to  itself]  ))at  nie  may  se 

the  nonibre  growen.     In  doublynge  ay  is  but  one  ordre  of 

12    1     ^    figures  necessarie.     And  me  most  be-gynne  wiih  the  lift 

side,  other  of  the  more  figure.  And  after  tlie  nombre  of  the  more 

figure  repz-f-sentithe.     ^Iii  the  other  .3.  before  we  begynne  all/?  way 

fro  the  right  side  and  fro  the  lasse  nombre,  In  this  spice  and  in  vXie 
16  other  folowyng  we  wolle   begynne  fro  the  lift  side,  flor  and  me 

bigon  the  double  fro  the  first,  omwhiie  me  myght  double  (^o  thynge 

twyes.     And  how  be  it  that  Jiie  myght  double  fro  the  right,  tliat 

wolde  be   harder  in  techyng  and  in  woikyng.     Therfor  yf  thow 
20  wult  double  any  nombre,  write  tliat  nombre  by  his  differences,  and 

double  the  last.     And  of  that  d(>ubly7/g  other  growithc  a  nombre 

digital,  article,  or  componed^.     [If  it  be  a  digit,  write  it  in  the 

place  of  the  first  digit.]     If  it  be  article,  write  in  his  place  a  cifre 
24  and  transfen-e  the  article  towarde  the  lift,  as 

thus  : — 

And  yf  the  nombre  be  componedi!',  write  a 

digital  that  is  part  of  his  composicio?<n,  and  sette  the  article  to  the 
28  lift  hand/',  as  thus  :— 

That  done,  me  most  double  the  last  save  one, 

and  what  growethe  ])f rof  me  most  Avorche  as 

before.     And  yf  a  cifre  be,  touchi"  it  not.     Rut  yf  any  nombre 
32  shalle  be  addede  to  the  cifre,  in  fe  place  of  |ie  figure  wipede  out 

me  most  write  the  nombre  to  be  addede, 

as  thus : — 

In  the  same  wise   me  shalle  wirche  of 
36  alle  others.     And  this  probacio«n  :  If  thow  truly  double  the  lialfis, 

and    truly    half   the   doubles,    the    same 

nombre  and  figure  shalle  mete,  suche  as 

thow  labo«rede  vpone  first.  And  of  the 
40  contrarie. 


Definition  of 
Uiipliitiuii. 


'  F..1.  51. 


Wlieie  to 
liesiii. 


Wl.y. 


double 

to  be  doubled^ 


10 


wii.1t  to  a<> 

with  the  le- 
suit. 


doubledc 


16 


to  be  doublede   |    8 


doubled* 


6  I  0 


to  be  doublede    |  3  |  0  |  3 


Hoiv  til  prove 
vour  answer. 


Doubledc 


|6|  1  |8 


to  be  doubledc 


0  I  9 


40 


Defiiiilion  of 

Multiplica- 

lioii. 


Mulliplier. 
Multiplkant]. 


M 


Chapter   VL     Multiplication. 

ultiplicaciojiii  of  nombie  by  liyni-self  other  by  a-uother,  Av/t/t 
pyapositle  .2.  noiubres,  [is]  the  fymlyiig  of  tlie  thirds,  That 
so  oft  conteynethe  that  other,  as  ther  beii  vnytes  in  the 
In  iuultii»licacio«ni  .2.  uombres  i)ryncipally  beu  necessary,  4 
that  is  to  sej',  the  nombre  multiplying  and  the  nouibre  to  V)e 
multiplied^,  as  here; — twies  fyve.  [The  number  multiplying]  is 
designede  aduf'rlnally.  The  nombre  to  be  multiplicde  resceyvcthe 
a  no?/a»alle  appellaciomi,  as  twies  .5.  5.  is  the  nombre  multiplied^,  8 
and  twies  is  the  nombre  to  be  nmltipliede. 


0\ii) 


Resultans              i  »   1  1  |  0  | 

1  |3  |2 

6  1  6  1  8 

0  1  0  1  8 

Multiplicauihis    |   .  |  .  |  5  | 

.  1   .  |4 
•|3|3 

.  |3|  4 
2  1  2  1  2 

0  1  0  1  4 

Multiplicans        |  .  |  2  |  2  | 

.  1   .  1   . 

PiodiKt. 
"  Fol.  ;,1  b. 


There  are  C 
rules  of  Mul- 
tiplicalion. 


(1/ Digit  by 
digit. 


See  I  lie  taMe 

illjUVC. 


1,2,  Uiifit  \,\ 
aitifk- 


Also  me  may  thervpone  to  assigue  the.  3.  nombre,  the  whiche  is 
-clepedi?  p^'oduct  or  provenient,  of  takyng  out  of  one  fro  another: 
as  twyes  .5  is  .10.,  5.  the  nombre  to  be  multiplied'',  and  .2.  the  12 
multipliant,  and.  10.  as  before  is  come  therof.  And  vnderstonde 
wele,  that  uf  the  multipliant  may  be  made  the  nombre  to  be  mul- 
tipliedf,  and  of  the  con- 

trarie,    remaynyng    (twer    ^^l"  4  rtrrsTlTrTo^TTrTlJTTs'Pio     16 
the  same  some,  and  her- 
oie   comethi?   the   comen 
speche,    tliat    seithe    all 

nombre  is  converted^  by       6  |  12  |  18  |  24  |  30  1  36  1  42  ]  4 8  |  56^60^1  20 
Multiplying  in  hyni-selfp. 
And  ther  ben  .0  rules  of 
Multiplicacio?m ;      ffirst, 

yf    a    digit    multiplie    a   : ! ! ! ! ■ ■ ■ ■ 24 

digit,  considr^  how  many  of  vnytees  beu  betwix  the  digit  by  multi- 
l)lying  and  his  .10.  bethc  to-gedre  accompted^",  and  so  oft  wit//-draw 
the  digit  multiplying,  vnder  the  article  of  his  deuo//a«acio?ai. 
Example  of  grace.  If  tliow  wult  wete  how  moche  is  .4.  tymes  .8.,  28 
^se  how  many  vnytees  lien  betwix  .8.^  and  .10.  to-geder  rekenede, 
and  it  shewit/^  that  .2.  :  withdraw  ther-for  the  quat'?rnary,  of  tlie 
article  of  his  deno)/a?iacion  twies,  of  .40.,  And  ther  remaynethe 
.32.,  that  i.s,  to  some  of  alle  the  multiplicacio?ai.  Wher-vpon  for  32 
more  evidence  and  declaracion  the  seide  table  is  made.  "Whau  a 
digit  multipliethe  an  article,  thow  most  bryng  the  digit  into  J)e 
digit,  of  J)e  whicht'  the  article  [has]'^  his  name,  and  euf/-y  viiyte 


1 

2 

3  1 

4 

5  1    6  1 

7 

8  1     9  1     10 

2 

4 

«l 

8 

10  1  10^ 

14 

16  1  18  1     20 

3 

6 

9| 

12 

15|1S| 

21 

24  1  27  1     30 

4 

8 

112 

16 

20  1  24  1 

28 

1  32  !  36  1    40 

5 

10 

1.^ 

20 

25  1  30  1 

35 

1  40  1  45  1     50 

6 

12 

|18| 

24 

30  1  36  1 

42 

1  48  1  56  1    60 

1 

14 

21 

28 

35  1  42  1 

49 

1  56  1  63  1    70  j 

8 

16 

|24 

32 

40  1  4S  1 

56 

1  64  1  72  1    80 

9 

18 

127 

36 

45  1  54  1 

63 

i  72  1  81  !    90 

"lO 

20 

1  30 

40 

.50  1  60  1 

70 

1  80  1  90  1  100 

^  2  in  MS. 

^   '4  til 


inserted  ill  MS. 


And  '  inserted  in  MS. 
«  'to'  in  MS. 


The  Cases  of  MuHijjUcatmi. 
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slmlk'  stoiKk  for  .10.,  and  cixery  article  an  .100.     Wlian  the  di-it  gJ;^j;P««*'* 
luultipliethe  a  iiombre  coiiiponedr,  \)un  most  bryiig  the  digit  into 
a\])ef  part  of  tlie  nombre  coniponedf,  so  \iai  digit  he  had  into  digit 
4  by  the  fir.st  rule,  into  an  article  by  \ig  secondt;  rule ;  and  afterwards 
loyne  the  p?'odnccioMn,  and  pere  wol  be  the  some  totalk'. 


Kosnltaiis 

1  1 

12  16! 

7 

3 

6  i;  1 

12 

0    : 

1 

2  1  0  1  8 

.Miiltiplioand^s 

1 

1      |2 

\-i 

•2  |l 

1 

6 

1      M 

iMultii>licaiis 

6  1  3  ! 

>) 

a 

2 

0 

3  1  0  1  2 

Whan   an  article  multiplieth''   an    article,   the   digit  Aviierof   he   is  .T^Aukie  i.y 
nameih'  is  to  be  bronght  Into  the  digit  whorof  the  oper  is  nameil^', 
Sand   eu(>>y  vnyte  wol   be   worths   ^an  .100.,  and   euery  article,   a     '  FoI.  5?. 
.1000.     ^Yhan  an  article  niultii.liethe  a  nomlre  coniponede,  thow  ^5)  Composite 
most  bryng  the  digit  of  the  article  into  aither  part  of  the  nombre 
componeiU' ;  and  loyne  the  p/VAluccio»n,  and  eiie/-y  article  wol  l>e 

12  worthf  .100.,  and   eut'/-y   vnyte  .10.,   and   so   woUe   the   some   be 

open<^.     AVhan  a  nombre  componeilf  niultipliethe  a  nombre  coni- :«  Com^posiu 
pcmede,  en6/y  p'O't  of  the  nombre  multiplying  is  to  be  hade  into 
enery  pavt  of  the  nombre  to  be  multiplied*',  and  so  shalle  the  digit 

16  be  hade  twies,  onys  in  the  digit,  that  other  in  the  article.  The 
article  also  twies,  ones  in  the  digit,  that  other  in  the  article,  Ther- 
for  yf  thow  Avilt  any  nombre  by  hym-self  other  by  any  other 
mnltiplie,  write  the  nombre  to  be  multipHede  in  the  ovief  ordre  by 

on  his  differences,  The  nombre  multiplying  in  the  lower  ordre  by  his  h.™- to  set 

-^  '  I    J       o  "  .loivii  your 

differences,  so  that  the  first  of  the  lower  ordre  be  vnder  the  last  of  numbers, 
the  one/'  ordre.     This  done,  of  the  multiplying,  the  last  is  to  be 
hade  into  the  last  of  the  nombre  to  be  multiplied^.     AVherof  than 
•''4  wolle  "row  a  di'Mt,  an  article,  other  a  nombre  componede.     If  it  be  n  the  result 
a  digit,  even  above  the  figure  multii)lying  is  hede  write  his  digit 
that  come  of,  as  it  apperethe  here  : —  The  resultant  I  6 

To  lu»  nmltiiilicde  |  3  ; 


pe  iionibre  imiltipliyng    |  2 
And  yf  an  article  had  be  writ  ower  the  fig»/'e  multiplying  his  hede,  .m  article. 
28  put  a  cifre  ])?/•  and  transferre  the  article  towards  the  lilt  handc,  as 
thus : — 


Tlie  resultant                     1  1  1  0  1 

to  be  iniiltiplieilc               |      |  5  | 

J>e  iioiubn^  m?dti))liyiiic    |      |  2 

And  yf  a  nombre  componetle  be  writ  omr  the  fignre  multyplying  is  oracompo- 
hede,  write  the  digit  in  the  nombre  compouedc  is  place,  and  sette 
32  the  article  to  the  lift  hande,  as  thus : — 


42 


Chapter   VI.     Multiplication. 


Multiply  next 
by  the  last 
but  one,  and 
BO  on. 


The  resultant 
To  be  inultii)lie(le 

1  1  |2 

1    M 

the  nombre  multiplying 

I      13 

Resultant 

6  1  6 

to  be  niultipliede 

1  3 

the  nombre  nwltipliyng 

|2|  2 

The  resultant 

1  1  1  1  10 

to  be  multiplied'; 

1      1      |5 

))e  nombre  nr»ltip!ying 

!      1  2  1  2 

Then  antery 
the  multiplier 
one  place. 


VVuik  a9  be- 
fore. 


How  to  deal 
with  cipher*. 


This  done,  me  must  bryug  the  last 
save  one  of  the  multipliyng  into 
the  last  of  J>e  nombre  to  be  multi- 
plieJe,  and  se  what  comythe  therof 
as  before,  and  so  do  wiih  alle,  tille  me  come  to  the  first  of  the 
nombre  multiplying,  that  must  be  bronglit  into  the  last  of  tlie 
nombre  to  be  multiplied^,  wherof  growith^-  o\er  a  digit,  an  article, 
^  other  a  nombre  componede.  If  it 
be  a  digit,  In  the  place  of  the 
ou^rer,  sette  a-side,  as  here  : 

If  an  article  happe,  there  put  a 

.„.,.,  ,  .   ,  ,  me  resuiiaui  |  i  ,  i  i  u         -^ 

cure  in  his  place,  and  put  hym  to    — : -. — -. — r-r-    \1 

the  lift  hand? ,  as  here  : 

If  it  be  a  nombre  componede,  in 

the  place  of  the  oui?/'er  sette  a-side,  write  a  digit  that-  is  a  prt/-t  of 

the  componede,  and  sette  on  the IG 

left  honde  the  article,  as  here  : 
That    done,    sette    forwarde    the 
figures  of  the  nombre  multiplying 
by  00  difference,  so  that  the  first  of  the  multipliant  be  vnder  the  20 
last  save  one  of  the  nombre  to  be  niultipliede,  the  other  by  o  place 
sette  forwarde.     Than  me  .shalle  brynge  the  last  of  the  m?/ltipliant 
ill  hym  to  be  multiplied^?,  vnder  the  whiche  is  the  first  multipliant. 
And  than  wolle  growe  ojjer  a  digit,  an   article,  or  a  componede  '^4 
nombre.     If  it  be  a  digit,  adde  hym  even  above  his  hede  ;  If  it  be 
an  article,  transferre  hym  to  the  lift  side  ;  And  if  it  le  a  nombre 
componede,  adde  a  digit  to  the  figure  above  his  hede,  and  sette  to 
the   lift  liande  the   article.     And  alle-wayes  eue>-y   figure   of   the  28 
nombre  multipliant  is  to  be  brought  to  the  last  save  one  nombre  to 
be  niultipliede,  til  me  come  to  the  fivst  of  the  multipliant,  where 
me  shalle  wirche  as  it  is  seide  before  of  the  first,  and  afte/-\varde  to 
put  forwarde  the  figures  by  o  difference  and  one  tille  they  alle  be  32 
niultipliede.     And  yf  it  happe  that  the  first  figure  of   J)e   multi- 
pliant be  a  cifre,  and  boue  it  is  sette  the  figure  signyficatifr,  Avrite  a 
cifre  in  the  i^lace  of  the  figure  sette  aside,  as  thus,  etc.  : 


Tlie  resultant 

1  1  3^1  2 

to  be  mJtltipliede 

1       1       |4 

1  1)6  nombre  mJtltipliaHt 

1      1  3  1  3 

The  resultant         |  1  |  2  |  0 

to  be  niultipliede    |       |       |  6 

the  multipliant      |      |  2  |  0 

'  that '  repeated  in  MS, 


3  '  1 '  in  MS. 
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And  yf  a  cifre  happe  in  the  lower  onler  be-twix  the  first  and  the 
last,  and  even  al)ove  he  sette  the  fii:;?//-e  signvficatif,  love  it  vn- How  to  deal 
touclied^,  as  here  :  — 
4  And  yf  the  space  above  sette  be 


Tlic  resultant           |  2  i  2  |  6  |  4  |  4  1 

To  be  multiplied^    |      |      |  2  1  2  |  2 

The  multipliant      |  1  |  0  |  2  |      | 

void'',  in  that  phice  wiite  thow 
a  cifre.     And  yf  the  cifre  liappe 
l)et\vix   )?e    first   and   the    hist    to   be    nudtipHede,   me    most  sette 
8  forward^'  the  ordre  of  tlie  figures  by  thairf?  differences,  for  oft  of 
duccio?ni  of  figur.?*'  in  cifres  nought  is  the  resultant,  as  here,  ^  wherof    »  Foi-  53. 
it  is  evident  and   open,  yf  that 
the  first  figure  of  the  nombre  be 
12  to  bo  multiplied^'  be  a  cifre,  vndir 
it  shalle  be  none  sette  as  here  : — 


Resultant 

1  8  1  0  I  0  1  8  1 

to  he  Tnidtiplieilc 
the  niHltiiiliant 

|4i0|0|4l 
121   .  \   .\'.\ 

IG 


1  Resultant 

|3 

2 

0' 

1  To  be  nudliplicdc 

1 

8 

0 

!  The  nndti pliant 

1 

!  4 

Vnder  ("standi  also  that  in  multiidica- pa^e>^o"'" 

L  J  I  between  the 

cio»n,  divisio?Mi,  and  of  rootis  the  ex-  ^" 
traccio?/n,   competently    me    may   leve 
a    mydel   space    betwix   .2.    ordres   of 


veeii  I 
rows  of 
ijuies. 


figures,  that  me  may  Avrite  there  what  is   come  of  addyng  other 
witlu'-drawyng,  h\st  any  thynge  sholde  be  ou^'y-hijipede  and  sette 
20  out  of  mynde. 


or  to  dyvyde  oo  nombre  by  a-nother,  it  is  of  .2.  nombres  \wo-  definition  of 


IA     posed^,  It  is  forto  depart  the  moder  nombre  into  as  many 
])ro'tis  as  ben  of   vnytees   in  the  lasse  nombre.     And  note 
24  wele  that  in  makyng^  of  dyvysio«n  ther  Ixsn  .3.  nombres  necessary  : 

that  is  to  sey,  the  nombre  to  l)e  dvvydede ;  the  nombre  dvvvdvn"  niviiiend, 
and  the  nombre  exeant,  other  liow  oft,  or  quocient.     Ay  slialk  tlie  Quoiient. 
nombre  that  is  to  be  dyvydede  be  more,  other  at  the  lest  even^  \v/t/< 
28  the  nombre  tlie  dyvysere,  yf  the  nombre  shallr  be  made  by  hole 

nombres.     Therfor  yf  thow  wolt  any  nombre  dyvvde,  write  the  "'"''•"**' 

"'  J     J        ■>  down  your 

nombre  to  be  dyvydede  in  fe  oue/-er  bordurt'  l)y  his  differences,  the  '^"'"• 
dyvisere  in  the  lower  ordure  by  his  differences,  so  that  the  last  of 
32  the  dyviser  be  vnder  the  last  of  the  nombre  to  be  dyvyde,  the  next 
last  vnder  the  next  last,  and  so  of  the  others,  yf  it  may  competently 
be  done  ;  as  here  : — ■ 


An  exaini'le. 


The  residue            |       |  2  |  7 

The  quotient         i      |      If) 

To  be  dyvydedo-    |  ;5  |  4  |  2 
TlT^dyvyser          |      |  (>  j  3 

»   Blank  in  MS. 
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Chapter    VII.     Division. 


Examples. 


When  tlie 
last  of  the 
divisor  iimst 
not  be  set 
below  llie 
last  of  the 
divideiiU. 


•  Fol.  5o2. 


Howtobef-'in. 


All  exuin|jle. 


Residuu//i 

1      1 

8  1! 

|2 

7  !l      |2 

6 

Quocieiis 

1      |2 
i  6  1  8 

1  II  2 
0  i:  6 

2 

1 

5ii      1 

9 

Diuideiulws 

6 

314 

2  i:  3  i  3 

2 

Diuiser 

1  3  !  2 

li  3 

|6 

3  1:      13 

4 

And  ther  ben  .2.  causes  whan  the  last  figure  may  not  be  selte  viuler 
the  last,  othei'  that  the  last  of  the  lower  nomhre  ma}'  not  he  wiih- 
draw  of  the  last  of  the  our/-er  nomhre  for  it  is  lasso  than  the  lower, 
other  how  he  it,  that  it  niyglit  he  w/tA-draw  as  for  hyui-self  fro  4 
the  ou'^'rer  the  remenaunt  may  not  so  oft  of  them  above,  otlier  yf 
\q  last  of  the  lower  be  even  to  the  figure  above  his  hede,  and  jje 
next  last  o\er  the  figure  be-fore  \at  be  more  )^aii  the  figure  above 
sette.  'These  so  ordeyned^,  me  most  wirche  from  the  last  figure  of  8 
J)e  nomhre  of  the  dyvyser,  and  se  how  oft  it  may  be  w/t//-draw  of 
and  fro  the  figure  aboue  his  hede,  namly  so  that  tlie  remoiirt//iit 
may  be  take  of  so  oft,  and  to  se  the  residue  as  here  : — 

And  note  wele  tliat  me  may  not  withf-  12 
draw  more  th;in  .9.  tymes   nether  lasse 
than    ones.     Therfor    se    how    oft    fe 
figures  of  the  luwer  ordre  may  ])e  w/t//- 


The  residue 


!  2  I  6 


Tlie  quoiieiit  |  |  [9 
To  be  (lyvydede  |  3  |  3  |  2 
fbe'dj^vyser        "|      \z"\^ 


Where  to  set 
the  qiiotieiitt 


draw  fro  the  figures  of  tlie  oueyer,  and  the  nomhre  that  shew/t//  ))e  IG 
C]»ocient  most  be  writ  one/-  the  hede  of  pat  figure,  vnder  the  which<^ 
the  first  figure  is,  of  the  dy  vist-r ;  And  by  that  figure  me  most  withe- 
draw  alle  o\ier  figures  of  the  lower  ordir  and  that  of  the  figures 
aboue  thaire  hedis.  This  so  done,  me  most  sette  furwanh'  \c  figures  20 
of  the  diuiser  by  o  diHerence  towardr.s*  the  right  hondf  and  worehe 
as  before  :  and  thus  : — 


ExamiiltP 


Residuu//i       1       i       i       1 

r 

1      i      1      1  •   |1  |2 

quouiens         i       |       |       |  6 

5  i  4 

1      1      1  2  1  0  i  0  !  4 
8  1  8  \(,  13  1  7  I^O'I  4 

4  14  i2r3ri~F 

■  DiuideudHS    1  3  j  fi  1  .'>  |  1 
'  Diuisor           |      |  5  |  4  |  3 

2i2 
"    1 

The  quooient        |      1      |      j  6  j  5  |  4 

To  l.e  dyvydedc    |3|5|5il|212 

Tlie  dyvyser          |      |  5  |  4  |  3  |      | 

A  special 
case. 


And  yf  it  happe  after  \c  setlyng  forwardc  of  the  fig?//-es  \iai  |)e 
last  of  the  divisor  may  not  so  oft  be  w/t/zdraw  of  the  fig?//-e  above  24 
his  hedi',  above  J)at  fig/^/'C  vnder  the  whiclw  the  first  of  the  diuiser 
is  writ  me  most  sette  a  cifre  in  ordre  of  the  nomhre  quocient,  and 
sette  the  figM/'es  forwards  as  be-fore  be  o  difference  alone,  and  so  me 
shalle  do  in  alle  nombres  to  be  dyvidede,  for  where  the  dyviser  may  28 
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not  be  wit/z-draw  me  most  sette  there  a  cifre,  and  sette  fDrwarde 
the  figures  ;  as  lierc  : — 

And  me  slial!'.'  not  cesse  fro  Anoiiier  ei- 
4     The  quocient        |      |      |      |2|0|0|4;    suche  scttynj^  of  fig?/ res  for- 


,  The  residue 

1      !      1      1      1      1  1  1  2 

The  quocient 

1      1      1      |2|0l0|4l 

To  lie  dyvydedc 

1  8  1  8  1  6  1  3  1  7  1  0|  4  ' 

The  dj-vyser 

1  4  1  4  i  2  |3|      1      1      ■ 

ward'',  nether  of  settyng«  of 
J)c  (luocient  into  the  dyviscr, 
ne\er  of  subtracciown  of  the  dyvyser,  tille  the  first  of  the  dyvyser 
8  be  -vvit/f-draw  fro   J)e  first    to  be  dividede.     The  -whiche    done,  or 
ouglit,!  o]>fir  nought  shalle  reniayne  :  and  yf  it  be  ought,i  kepe  it  in 
the  tables,  And  euer  vny  it  to  J)e  diviser.     And  yf  J)ou  wilt  wete 
how  many  vny  tees  of  fe  divisio^m  -wol  growe  to  tlie  nombre  of  the    »  Foi.  53^ 
12  diviserc,   the   nombre   quocient   wol   she  we  it:   and   whan   suche  qulluent* 
divisional  is  made,  and  }^on  lust  p?-ove  yf  thow  have  wele  done  or  *'"""' 
no,  Multiplie  the  quocient   by  the  diviser,  And  the  same  fig?<res  How  to  pmve 
wolle  come  ayene  that  thow  haddest  bifore  and  none  other.     And  ^°'"  '^'*'°"' 
16  yf  ought  be  residue,  tlian  vfiili  addiciojm  therof  shalle  come  the 
same  figures :  And  so  multiplicacio^^n  p?-ovithe  divisiown,  and  dyvi- 
siown  multiplicacio?m  :  as  thus,  yf  multiplicaciojzn  be  made,  divide  it  onnuitipUca- 
by  the  multipliant,  and  the  nombre  quocient  avoI  shewe  the  nombre 
20  that  was  to  be  multipliede,  e^c. 

kiogressionm  is  of  nombre  after  egalle  excesse  fro  oone  or  tweyne  Definition  o. 

.    ,  .  .  .  •  ,         11  Progression. 

take  ag)Tgaci()wn.     oi  p;v>gressio?iu  one  is  naturelJe  or  con- 


P 


tynuelh',  \ai  olppv  Itroken  and  discontynuelle.     Naturelle  it 

24  is,  whan  me  begynnethe  wiih  one,  and  kcpethe  ordure  ouerlepyng  Natural  Pro- 
one ;  as  .1.  2.  3.  4.  5.  6.,  etc.,  so  J)at  the  nomlire  folowyug*'  passithe  ^'^''^*'°  " 
the  other  l)e-fore  in  one.     Broken   it  is,   whnii   me   lepithe  fro   o 
nombre  tille  another,  and  kepithe  not  the  contynuel  ordire ;  as  1.  3.  nioken  Pro- 

28  5.  7.  9,  etc.     Ay  me  may  begynne  with  .2.,  as  Jjus  ;  .2.  4.  G.  8.,  etc.,  ^'*''"""" 
and  the  nombre  folowyng  passethe  the  others  by -fore  by  .2.     And 
note  wele,  that  naturelle  progressio?ai  ay  begynnethe  w/t/i  one,  and 
Intfrcise   or  broken  ]);Y;gressio?iu,  oniwhile  begynnythe  with  one, 

32  oniwhile  wiih  twayne.     Of  progressionni  naturell  .2.  rules  ther  be 

yove,  of  the  wliiche  the  first  is  this  ;  Avhan  the  p/-ogressio«n  naturelle  The  ist  rule 
endithe  in  even  nombre,  by  the  half  therof  multiplie  fe  next  totalle  Progression, 
ouecere  nombre;  Example  of  grace  :  .1.  2.  3.  4.     Multiplie  .5.  by  .2. 

3b  and  so  .10.  comethe  of,  that  is  the  totalle  nombre  ferof.    The  seconde 

rule  is  suche,  whan  tlie  p?-6'gressio?iu  naturelle  endithe  in  nombre  The  .second 
ode.     Take  the  more  porciown  of  the  oddes,  and  multiplie  therby 

40  the  totalle  nombre.     Example  of  grace   1.  2.  3.  4.  5.,  multiplie 
f.  ^  '  nought '  in  MS. 
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.5.  by  .3,  and  thryes  .5.  slialle  be  resultant,     so  the  nombre  totall'- 
Tiie  first  rule  is  .15.     Of  progresioMH  inte/cise,  ther  ben  also  .2.^  rules;    and  Jie 

of  Uroken  „,,  •,        -r     ,  ■  ■  i-.i-  i 

I'rogresfion.   first  IS  ))is  :  Wliau  tliB  Inte>'cisc  progression  endithe  in  even  nombre 

by  half  therof  nuiltiplie  the  next  nombre  to  Jjat- halfe  as  .2.^  4.  6.     4 
Multiplie  .4.  by  .3.  so  ))at  is  thryes  .4.,  and  .12.  the  nombre  of  alk 

The  second     the  progressiowii,  wolle  folow.     Tlie  second?  rule  is  this:  -whan  the 
p/-ogressio?in  iiittrscisc  endithe  in  ode,  take  ])e  more  porcio«n  of  all? 
'Foi.  53*.    J)e  nombre,  -and  multiplie  by  hym-self?  ;  as  .1.  3.  5.     Multiplie  .3.     8 
by  hym-selfe,  and  fe  some  of  alle  wolle  be  .9.,  etc. 

The pre.imbie  ~I    Tere  folowitli'i  the  extraccioMU  of  rotis,  and  first  in  nombre 

tioi'i  of^wu:'    I — I     (|^iadrat?^^    Wherfor  me  shalhj  se  what  is  a  nombre  quadrat, 

J |__  and  what  is  the  rote  of  a  nombre  quadrat,  and  what  it  12 

is  to   draw  out   the   rote  of  a    nombre.     And    before    other  note 

Linear,         tliis    divisio«n  :    Of    nombrcs    one    is   lyneal,   anoj)?/-   supe/-ficialh', 

aiiii  suiij  '     anober  quadrat,  auob?/"  cubike  or  hoole.     lyneal  js  that  Jjat  is  con- 
numbers,  r       n  '  .    ,      i\        ^•         •  AC 
sidred?   after  the  p/-ocesse,  havynge  no  respect   to  the  direecio^n  lb 

of  nombre  in  nombre,  As  a  lyne  bathe  but  one  dyinensio?ni  that 
is  to   sey  after  the    lengthe.     Nombre  superficial    is  f'.^t  coraethe 
of  ledynge  of  oo  nombre  into  a-nother,  wherfor  it  is  callede  supe/-- 
supeiiiciai      ficial,  foF  it  hathe  .2.  uombres    notyng  or  mesurynge    hym,  as  a  20 
euperficialle  thynge  hathc  .2.  dimensions,  |>«t  is  to  sey  length?  and 
brcde.     And  for  bycause  a  nombre  may  be  hade  in  another  by  .2. 
maners,  \ai  is  to  sey  other  in  hym-sclfe,  ojre/-  in  anojrer,  Vnder- 
sqinreiium-  stond?  yf  it  be  had  in  liym-self,  It  is  a  quadrnt.     ffor  dyvisio?«i  24 
write  by  vnytes,  hathe  .4.  sides  even  as  a  quadrangille.     and  yf  the 
nombre    be  hade  in  a.-\\o\cr,  the   nombre    is   supe/ficiel    and    not 
quadrat,  as  .2.  hade  in  .3.  makethe  .6.  that  is  ]>e  first  nombre  super- 
ficielle ;  wherfor  it  is  open  fat  alle  nombre  quadrat  is  supe>-ficiel,  28 
The  root  of  a  and  not  co/mertide.     Tlie  rote  of  a  nombre  quadrat  is  J>at  nombre 
square  nrnn-   ^^^^^  .^  ^^^^  ^^  hym-self,  as  twies  .2.  makitlie  4.     and  .4.  is  the  first 
nombre  quadrat,  and  2.  is  his  rote.    9.  8.  7.  6.  5.  4.  3.  2.  1.  /    The 
Notes  ofsome  rotc  of  thc  niorc  quadrat  .3.  1.  4.  2.  6,     The  most  nombre  quadrat  32 
square  roots    9   g.  7.  5.  9.  3.  4.  7.  6.  /  the  remeiiciit  oner  the  quadrat  .6.  0.  8. 

here  interpo-       '      '  ,  „     ^     »     ^     /.        mi  ,       fi 

lated.  4,  5,  /  The  first  caas  of  nombre  quadrat  ^.  4.  7.  5.  6.     The  rote  .2. 

3.  4.  The  second?  caas  .3.  8.  4.  5.  The  rote  .6.  2.  The  thirde 
caas  .2.  8.  1.  9.     The  rote  .5.  3.     The  .4.  caas  .3.  2.  1.     The  rote  36 

Solid  nam-  .1.  7.  /  The  5.  caas  .9.  1.  2.  0.  4.  /  The  rote  3.  0.  2.  The  .solide 
nombre  or  cubike  is  fat  fat  comythe  of  double  ledyng  of  nombre 
in  nombre;  And  it  is  clepede  a  solide  body  that  Lathe  fe/--in  .3 
1  3  written  for  2  in  MS. 
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[dimensions]  pat  is  to  sey,  lengths,  bicile,  and  tliiknesse.     so  brtt  riuee  di- 

iiio  1  11  iri  1  iiieiisioim  of 

noinbie   hathe  .3.  nombres   to   be    brougbt   foitbc    in    hym.     But  soi'ds. 
nonibre  may  be  hade  twies  in  nombre,  for  otlier  it  is  hade  in  hyni- 

4  selfe,  o]ier  in  a-no\>er.     If  a  nombre  be  hade  twies  in  liym-self,  o])er 
ones  in  his  quadrat,  |)((t  is  the  same,  pat  a  cubike  Us,  And  is  the  cubic  num'- 
same  that  is  solide.    And  yf  a  nombre  twies  be  hade  in  a-noper,  the 
nombre  is  clepede  solide  and  not  cubik^',  as  twies  .3.  and  pat  .2. 

8  makithe  .12.     Wlierfor  it  is  opyne  that  alle  cnbike  nombre  is  solide,  ah  cnbi.-s 
and  not  co?«ue?*tide.     Lubike  is  pat  nombre  |)at  comythe  of  ledynge  iiumbeis. 
of  hym-selfe  twyes,  or  ones  in  his  quadrat.     And  here-by  it  is  open 
that  0  nombre  is  the  roote  of  a  quadrat  and  of  a  cubike.     Katheles 
12  the  same  nombre  is  not  q«f«drat  and  cubike.     Opvue  it  is  also  that  Nouumbei- 

^  '  "'  may  be  both 

alle  nombres  may  be  a  rote  to  a  qj/cfdrat  and  c\ibike,  but  not  alhf ''"«■""  "'"^ 
nombre  quadrat  or  cubike.     Therfor  sithen  pe  ledynge  of  vnyte  in 
hym-self  ones  or  twies  nought  comethe  but  vnytes,  Seithe  Boice  in 
16  Arsemetrike,  that  vnyte  potencially  is  al  nombre,  and  none  in  act.  unity  u  not 

"^  '  ■'  a  number. 

And  vndirstonde  wele  also  that  betwix  euery  .2.  quadrates  ther  is  a 


Exauiples  of 
square  roots. 


Residuuwi 

1      1      1  0  1       II      1      1      1  4  II      1      1  0 

1      II      1      I0| 

Quadrandc 

|4|3|5|6||3|0|2|9||117!4 

2  1  4  II  1  1  9  1  3  1  6 

Dnphim 

1  1  1  2  1      1      II  1  1  0  i      1       11  2  1      1  6 

1      II       [8]  I  ■'  1 

kSubduplu»i 

1      1  6  1      1  6  II       1  5  1      1  5  I!  1  1      1  3 

i  2  II      1  4  1      1  4 

meene   p/'oporcionalle,   That  is   openede  thus ;   Icde  the  rote  of   o 
quadrat  into  the  rote  of  the  oper  quadrat,  and  |)an  wolle  pe  meene 
20  shew.     Also  betwix  the  next  .2.  cubikis,  me  may  fynde  a  tlouble  a  note  on 

.  -z      •/  niean  propor- 

meene,  that  is  to  sey  a  more  meene  and  a  lesse.     The  more  meene  tionais. 
thus,  as  to  brynge  the  rote  of  the  lesse  into  a  quadrat  of  the  more. 
The  lesse  thus.  If  the  rote  of  the  more  be  brought  Into  the  quadrat 

24  of  the  lesse. 

^rilo  draw  a  rote  of  the  nombre  (quadrat  it  is  What-eue/-  nombre  be 

1      proposede  to  fynde  his  rote  and  to  se  yf  \t  be  quadrat.     And  To  find  a 
yf  it  be  not  quadrat  the  rote  of  the  most  t^uadrat  fynde  out,  vnder 

28  the  nombre  proposede.  Therfor  yf  thow  wilt  the  rote  of  any  quadrat 
nombre  draw  out,  Avrite  the  nombre  by  his  differences,  and  conipt 
the  nombre  of  the  figures,  and  wete  yf  it  be  ode  or  even.  And  yf 
it  be  even,  than  most  thow  begynne  worche  vnder  the  last  save  one.  Heginwiiii 

the  liist  od.l 

oz  And  yf  it  be  ode  with  the  last;  and  forto  sey  it  shortly,  al-Avcyes  place- 

fro  the  last  ode  me  shalle  begynnc.     Therfor  vnder  the  last  in  an 

od  place  sette,  me  most  fynde  a  digit,  the  whiche  lade  in  hyni-selfe 

it  puttithe  away  that,  ))at  is  one/-  his  hede,  oper  as  neighe  as  me 

'  7  ia  MS.  ^  runs  on  in  MS. 
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Find  the 
nearest 
f  fjuare  root 
ot  that  num- 
ber, Bubtract, 

double  it, 

1  Fol.  5*6. 
and  set  the 
double  one  to 
the  right. 
Find  the 
second  figure 
by  division. 
Multiply  the 
double  by  the 
second  figure, 
and  add  after 
it  the  square 
of  Hie  second 
figure,  and 
subtract. 


Examples. 


may  :  siiclie  a  digit'  found''  and  w?t//draw  fro  liis  oiii?/*er,  me  mo.$t 
double  tliat  digit  and  sette  tlie  douljlo  vndcr  the  next  figure  towarde 
the 'right  hondc,  and  liis  vnder  double  vnder  liym.     That  done,  than 
me  most  iymle  a-nofer  digit  vnder  the  next  figure  hifore  tlie  douhiede,      4 
the  whiche  ^brought  in  double  settethe  away  alle  that  is  ou^r  hi.s 
hede  as  to  rewarde  of  the  doublede  :  Than  brought  into  liym-self 
settithe  all  away  in  resjicct  of  hym-self,  Other  do  it  as  nye  as  it 
may  be  do  :  other  me  may  w/t/<-dra\v  the  digit  ^[last]  founds,  and      8 
lede  hym  in  double  or  double  hym,  and  after  in  hym-selff' ;  Than 
loyne  to-geder  the  produccion^  of  them  bothe,  So  tliat  the  first  figure 
of  the  last  product  be  addctle  before  the  first  of  the  first  p/-oduct^s, 
the  seconde  of  the  first,  etc.  and  so  forthc,  subtralio  fro  the  totalle    12 
nonibre  in  respect  of  \q  digit.     And  if  it  hap  |)at  no  digit  may  be 


The  residue 

1      1      1      1      1      11      1      1      1      1       II      1      1      1  5  1  4  1  3  1  2 

To  be  quad  rede 

|4|1|2|0|9  1!1|5|1|3|9,  Il9|0|0|5|4i3l2 

The  double 

1      1  4  1  0  1      1      II      1  2  1      1  4  1       II      1  6  1      1  0  i      1      1  0 

The  vnder  double 

121      |0|      |3||1|      |2|      |3|l[3]|      |[0]|      |[0]1      |0 

founde,  Than  sette  a  cifre  vndre  a  cifre,  and  cesse  not  tille  thow 
fynde  a  digit ;  and  whan  thow  hast  foiinde  it  to  double  it,  na^ier  to 

Special  cases,  sctte  the  doublede  forwards  nether  the  vnder  douldede,  Till  thow 
fynde  vndre  the  first  figure  a  digit,  the  whiche  lade  in  alle  double, 
settyng  aAvay  alle  that  is  ouer  hym  in  respect  of  the  doublede  :  Than 
lede  hym  into  hym-sclfe,  ami  put  away  alle  in  regarde  of  hym,  other 

The  residue,  as  nyghe  as  thow  niaist.  That  done,  other  ought  or  nought  wolle 
be  the  residue.  If  nought,  than  it  shewithe  that  a  nombre  com- 
ponede  was  the  quadrat,  and  his  rote  a  digit  last  founde  vfiih 
vndere-doublc  other  vndirdoubles,  so  that  it  be  sette  be-fore  :  And 
yf  ought ^  reniayue,  that  shewtt/i  that  the  nombre  proposede  was  not  24 
quadrat,^  but  a  digit  [last  found  with  the  subduple  or  subduples 


This  table  is 
constructed 
for  use  in 
cube  root 
sums,  giving 
the  value  of 
ab.» 


1 

1      2 

3 

4  1      5  1      6 

7  1      8| 

9 

2 

1      81 

12  1 

16  1    20  1     24 

28  1    32  1 

36 

3 

1    18  1 

27  1 

36  1     45  1    54 

63  1    72  1 

81 

4 

1    32  1 

48] 

64  1    80  1     96 

112*1  128  1 

144 

5 

i    50  1 

75  1 

100  1  125  I  150  1  175  1  200  | 

225 

6 

1    72  1 

108  1 

144  1  180  1  216 

252  1  288  1 

324 

7 

\    98  1 

147  1 

196  1  245  1  294 

343  1  393  1 

441 

8 

|128| 

192  1 

256  1  320  1  384 

448  1  612  1 
567  1  648  1 

576 
^29*  i 

9 

|168| 

243  1 

324  1  405  1  486 

16 


20 


2  'so' in  MS.  3  'nought' in  MS. 

MS.  adds  here  :  '  wlicr-vponc  se  the  table  in  the  next  side  of  the  next  leefe.' 
5  110  in  MS.         «  0  in  MS. 
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is]  The  rote  of  tlic   most  quadrat  coi)t(>yiietl<?  viulie   the   nombic 
i)/-onose(V.     Tlierfor  vf  tliow  wilt  prove  yf  tliow  have  welc  do  or  h<»v  to  prove 

11  •  1  J  n,g  square 

iio,  Midtiplic  the  digit  List  fouiKk^  wii/i  the  vnderdouLle  oper  vnder-  rooit  witim„t 
i  doublis,  and  thow  shalt  fynde  the  same  figures  that  thoAV  haddest  remainder. 

before;  And  so  that  nought  be  the  ^ residue.     And  yf  thow  have    •  F0I.55. 

any  residue,  than  witlt  the  addicio?<n  ])eroi  that  is  reseruede  w<t/<-out 

in  thy  table,  thow  shalt  fynde  thi  first  figures  as  thow  haddest  them 
8  before,  etc. 

eere  folowithe  the  exlraccioMU  of  rotis  in  (■ul)ike  nombrcs ;  nefinitioii 

of  a  cUDic 

wher-for  nie  most  se  what  is  a  nondjre  cubike,  and  Avhat  J^'J^^^^'^^'t^ 
is  his  route,  And  what  is  the  extraccio?ni  of  a  rote.     A 

12  nombve  cubike  it  is,  as  it  is  before  declarede,  tliat  comcthe  of 
ledyng  of  any  nomljre  twies  in  hym-self'',  other  ones  in  his  quadrat. 
The  rote  of  a  nonibrc  cubike  is  the  nombre  that  is  twies  hade  in 
hy»t-selfe,  or  ones  in  his  quadrat.     Whcr-thurglie  it  is  open,  that 

16  euery  nombre  quadrat  or  cubike  have  the  same  rote,  as  it  is  scide 
before.  And  forto  draw  out  the  rote  of  a  cubike,  It  is  first  to 
fynde  |)e  nombie  i)/-yposede  yf  it  be  a  cubike ;  And  yf  it  be  not, 
than  thow  most  make  extraccio?ni  of  his  rote  of  the  most  cubike 

20  vndie  the'  nombre  i)/-oposide  his  rote  founde.     Tliorfor  p/v;poscde 

some  nombre,  whos  cubical  rote  iou  woldest  draw  out;  First  thow  Mark  off 

'  '  tlic  places  111 

most  compt  tlic  figures  by  fourthcs,  that  is  to  scy  in  the  place  of  threes. 
thousan«b>-;  And  vnder  the  last  thousande  iilacc,  thow  most  fynde  FimUhe  first 
24  a  digit,  the  whiche  lade  in  hym-self  cubikly  imttithe  a-way  that  )iat 
is   ouer  his   hede  as  in  respect  of  hym,  other  as  nyghe  as  thow 
maist.     Tliat  done,  thow  most  trcbille  the  digit,  and  that  triplat  treble  it  and 

'  11      pl'K'e  il  "'liter 

is  to  be  put  vnder  the  .3.   next  figure  towaide  the  right   "'^i"^'^' J,';«';',|'^',;;;^,. 
28  And  the  vmler-trebille  vnder  the  trebille;  Than  mo  most  fynde  a  jipiy  ^-y  ti.e 
di"it  vndre  the  next  figure  bifore  the  triplat,  the  whiche  with  his  Then  fimiti,e 

<^  ^  '  1      r       -1  -11    TQ  second  digit. 

vnder-trebille  had  into  a  tiebille,  afte?-warde  other  vnder[trebdlcj- 
had  in  his  produccio?<n,   puttelhc    a-way  alle  that  is    one/'   it   in 

32  regarde  of^  [the  triplat.     Then  lade  in  hymself  puttithe  away  that 
fat  is  over  his  hede  as  in  respect  of  hym,  other  as  nyghe  as  thou 
maist :]   That  done,  thow  most  trebille  the  digit  ayene,  and  the  ^|;>J'u^j^^;|;'' 
triplat  is   to   be   sette  vnder  the   next  .3.  figure    as  l>efore.  And  am} ti.e.se.- 

36  the  vnder-trebille  vnder  the   trcbille:   and  than  most  thow  sette  t^wice  by  this 
forwarde  the  first  triplat  w«t//  his  vndre-trebille  by  .2.  ditfta-ences. 
And  than  most  thow  fynde  a  digit  vnder  the  next  figure  before  the 
triplat,  the  whiche  withe  his  Ynder-t?-iplat  had  in  his  triplat  after- 

-  doiible  iu  MS.  ^  'it  liym-selfc'  in  MS. 

NOMBRYNGE.  ^ 

5  • 
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Subtract. 
J  Fol.  55  6. 


Examples. 


ward'',  otlier  vnder-trcljlis  lad  in  product  ^It  sittethe  a-way  aH  that 
is  oner  his  hcde  in  respect  of  the  triplat  than  had  in  hyni-self 
cubikly,^  or  as  nyghe  as  ye  may. 


Residuu7/t 

1      1      1      1      1      1      1  5  11      1      1      1      I      1  4  11      i  1  1  0  1  1  1  9  1 

Ciibicandns 

|8|3i6i5|4]3|2||3|0|0|7|6|7!il|l|6|6|7| 

Trillium 

1      1      1  6  1  0  1      1      1      1!      1      1      1  1  1  8  1      11      1      1      1  4  1      1 

Siibtripliiwi 

|2|      1      |0|      1      |[3]!1      1      |6|      1      17  11       |2|      1      |2| 

Continue 
this  process 
till  the  first 
tisjiire  is 
re:iclied. 


Kxamples. 


To  be  cubicedc 

1  1  1  7  1  2  1  8  11  3  1  2  1  7  1  6  !  8 

The  triple 

1      1      1  3  1  2  il      1       1      1  9  1 

The  vnder  triple 

1      1      1  112  II     |[3]1      |3|3 

Nother  me  shalle  not  cessc  of  the  fyndyng'.'  of  that  digit,  neither  of      4 
liis  triphxcioMn,  nej-er  of  the  triplat-is  ^anteriorac/own,  that  is  to  sey, 
settyng  forwards?  by  .2.  differences,  Ne  thcrof  the  vndro triple  to  he 
put  vndre  the  triple,  Nether  of  the  multiplicacio»n  peroi,  Neither 
of  the  suhtracciozai,  tille   it   come   to   the   first  figure,  vnder   the      8 
■\vhiche  is  a  digitalle  nomhre  to  be  founde,  the  whiche  -vvithe  his 
vndre-treblis  most  be  hade  in  tribles,  After-warde  wit/iont  vnder- 
treblis  to  be  hade  into  produccio'tn,  settyng  away  alle  that  is  ouer 
the  hede  of  the  triplat  nombre,  After  had  into  hymselfe  cubikly,    12 
and    sette    all<?-way 
that   is   oner    hyin. 
Also  note  wele  that 
the  producc/on  com- 
ynge  of  the  ledyng  of  a  digite  founde*  me  may  adde  to,  and  also 
Wit//  draw   fro   of   the    totalle   nombre    sette   above    that  digit  so 
The  residue,    founde.^     That  done  ought  or  nought  most  be  the  residue.     If  it 

be  nought.  It  is   open  that  the   nombre  proposcde  was  a  cubike    16 
nombre.  And  his  role  a  digit  founde  last  wiih  the  vnder-triples :  If 
the  rote  therof  wex  bade  in  hym-selfe,  and  afterwarde  product  they 
shalle  make  the  first  fig«t/-es.     And  yf  ought  be  in  residue,  kepe 
that  Without  in  the  table ;  and  it  is  opene  that  the  nombre  was  not    20 
a  cubike.     but  a  digit  last  founde  with  the  vndirtriplis  is  rote  of 
the   most   cubike    vndre    the   nombre    proposede   contcynede,    the 
whiche  rote  yf  it  be  hade  in  hym-selfe,  And  afterwarde  in  a  product 
of  that  shalle  growe  the  most  cubike  vndre  the  nombre  proposede    24 
conteynede,  And  yf  that  be  addede  to  a  cubike  the  residue  rcse/aiede 
in  the  table,  woUe  make  the  same  figures  that  ye  hade  first.     "^And 

2  MS.  adds  here  :  '  it  settethc  a-way  alk  liis  respect.' 

•*  '  aucterioraciown '  in  MS. 

*  MS.  adds  here:  'with  an  vndre-triple  /  other  of  an  vndre-triple  in  a 
triple  or  triplat  is  And  after-warde  with  out  vndre-triple  other  vndre-triplis  in 
the  praduet  and  ayene  that  product  that  comethc  of  the  ledyngc  of  a  di<,dt 
founde  in  hym-selfe  cubicalk'  /  , 

5  MS.  adds  here  :  '  as  ther  had  be  a  divisiown  made  as  it  is  oi^enedc  before. 
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yf  no  digit  after  the  anterioracio?mi  may  not  be  fouiide,  than  put 
ther*'  a  cifre  vndre  a  cifre  yndir  the  thirde  figure,  And  put  forwarde  special  cn«e. 
\)(i  figwres.  Note  also  wele  that  yf  in  the  nonibre  proposed^  ther 
4  ben  no  place  of  thowsand^s,  me  most  begynne  vnder  the  first  figure 
in  the  extracrioMu  of  the  rote,  some  vsen  forto  distingue  the 
nombre  by  threes,  and  ay  begynne  forto  "wirche  vndre  the  first  of 

Examples. 


The  residue           I       !      I      1      I      1      1  0  ||      |      |      i      |      |  1  |  1 

The  cubicandiM    |8|0|0|0|0|0|0||8|2|4|2|4ll|9 

The  triple              |       |      |  M  0  |  0  |      |      ||      |      |  6  |      t      |      | 

The  vndertriple    |[2]|      |      |  0  |  0  |      |      ||  2  |      |      |  6  |  2  |      | 

the  last  te/Tiary  other  unco?»plete  nombre,  the  whiche   maner  of 
8  operncio^ai  accordethe  with  that  before.     And  this  at  this  tyme 
suffisethe  in  extracciown  of  nombres  quadrat  or  cubikfo'  etc. 


12  3  4  5  6  A  table  of 

one.    X.    an.  hundrede  /  a  thowsande  /  x.  thowsande  /  An  hundrede  pr^ably' 


tJiowsande  /  A  tliowsande  tyraes  a  thowsande  /  x.  thousande  tymes 
12  a  thousande  /  An  hundrede  thousande  tymcs  a  thousande  A  thou- 
sande thousande  tymes  a  thousande  /  this  is  the  x  place  e^c. 

[Ende.] 


from  the 
Abacus. 


'  MS.  anteriocacioun. 


2  4  in  MS. 
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1 116  6.      1^  The  seconde  dialoge  of  accomptynge  by  counters. 

Maysfei: 

n^'T'Owe  that  you  liaue  learned  the  comnicn  kyndes  of  Arithmc- 

\      tyke  with  the  penne,  you  shall  se  the  same  art  in  counters  : 

1  Ij     whiche  feate  doth  not  only'serue  for  them  that  cau  not  write    4 

and  rede,  but  also  for  them  that  can  do  botlie,  hut  haue  not  at  some 

tymes  theyr  penne  or  tables  redye  with  them.     This  sorte  is  in  two 

fourmes  coj/nncnly.    The  one  by  lyncs,  and  tlie  other  Avithout  lynes  : 

in  that  y'  hath  lynes,. the  lynes  do  stands  for  the  order  of  places  :    8 

and  in  y*  that  hath  no  lynes,  there  must  be  sette  in  theyr  stede  so 

many  counters  as  shall  nede,  for  eche  lyne  one,  and  they  shall 

supplye  the  stede  of  the  lynes.     S.    By  examples  I  shuld  better 

» 117  a      perceaue  your  meanynge.     M.  For  example  of  the  ly^nes  :  Lo  here  12 

you  se  .vi.  lynes  whiche  stande  for  syxe  places  so   — {'HTr 

that  the  nethermost  slandeth  for  y'  fyrst  place,  and  '^Wo^^— 

— i-fl 

the  next  aboue  it,  for  the  second  :  and  so  vpward  tyll   — > 

you  come  to  the  hyghest,  which  is  the  syxte  lyne,  and  standeth  for  16 
the  syxte  place.     Now  what  is  the  valewe  of  euery  place  or  lyne. 
Numeration,  you  may  perccaue  by  the  figures  whiche  I  haue  set  on  them,  which 
is  accoidyuge  as  you  learned  before  in  the  Numeration  of  figures  by 
the  penne :  for  the  fyrste  place  is  the  place  of  vnities  or  ones,  and  20 
euery  counter  set  in  that  lyne  bctokencth  but  one  :  and  the  seconde 
lyne  is  the  place  of  10,  for  euery  counter  there,  standeth  for  10. 
The  thyrd  lyne  the  place  of  hundredes :  the  fourth  of  thousandcs  : 
and  so  forth.     S.   Syr  I  do  perceaue  that  the  same  order  is  here  of  2  i 
» 117  6.     lynes,  as  was  in  the  other  figures  ^by  places,  so  that  you  shall  not 
nede  longer  to  stande  about  Numeration,  exccpte  there  be  any  other 
difference.     M.   Yf  you  do  vndersta?Kle  it,  then  how  wyll  you  set 
1543?     S.    Thus,  as  I   suppose.   -^, — =:   M.    You  haue  set  y"  28 
places  truely.  but  your  figures  be         ;  not  mete  for  this  vse : 
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for  the  metest  figure  in  this  behalfe,  is  the  figure  of  a  counter  round, 

as  you  so  here,  where  I  haue  cxin-essed  that  same     -^^m^ 

suiunic.     S.   So  that  you  haue  not  one  figure  for  2,     g  »  g  * — 

4  iu>r  3,  nor  4,  and  so  forth,  but  as  many  digettcs  as  you  haue,  you 
set  in  the  lowest  lync  :  and  for  eucry  10  you  set  one  in  the  second 
line  :  and  so  of  other.  But  1  know  not  by  what  reason  you  set 
that  one  counter  for  500  betwene  two  lynes.  M.  you  shall  re- 
8  member  this,  that  wlicn  so  euer  you  nede  to  set  downe  5,  50,  or 
500,  or  5000,  or  so  forth  any  other  noniber,  whose  numerator  Ms  «  ma. 
5,  you  shall  set  one  counter  for  it,  in  the  next  space  aboue  the  lyue 
that  it  hath  his  denomination  of,  as  in  this  example  of  that  500, 

12  bycause  the  numerator  is  5,  it  must  be  set  in  a  voyd  space:  and 
bycause  the  denominator  is  hundred,  I  knowe  that  his  place  is  the 
voyde  space  next  aboue  hundredes,  that  is  to  say,  aboue  the  thyrd 
lyne.     And  farther  you  shall  marke,  that  in  all  workynge  by  this 

16  sorte,  yf  you  shall  sette  downe  any  summe  betwene  4  and  10,  for 
the  fyrste  parte  of  that  nomber  you  shall  set  downe  5,  &  then  so 
many  counters  more,  as  there  reste  no;// hers  aboue  5.  And  this  is 
true  bothe  of  digettes  and  articles.     And  for  example  I  wyll  set 

20  downe  this  su?/aue  287965,    ~^      g-ga  which  su?»mc  yf  j-ou 

marke  well,  you  nede  none    -x-"-#^*  other  exa;//ples  for  to 

lerne    the    numeration    of  *^—  ^tijjj.  fQ^.,jje     But  this     « nst. 

shal  you  marke,  that  as  you  dyd  in  the  other  kyntle  of  arithmetike, 

24  set  a  pricke  in  the  places  of  thousa^ules,  in  this  worke  you  shall 
sette  a  starre,  as  you  se  here.     S.  Then  I  perceave  numeration,  but 
I  praye  you,  liowe  shall  I  do  in  this  arte  to  adds  two  sunimes  or  Additiou. 
more  together  ?     M.  The  easyest  way  in  this  arte  is,  to  adde  but  2 

28  su//nnes  at  ones  together :  how  be  it  you  may  adde  more,  as  I 
wyll  tell  you  anone,  Therfore  when  you  wyll  adde  two  su//nnes, 
you  shall  fyrst  set  downe  one  of  them,  it  forseth  not  whiche,  and 
then  by  it  drawe  a  lyne  crosse  tlie  other  lynes.     And  afterward 

32  set  downe  the  other  su?ume,  so  that  that  lyne  may  be  betwene  them, 
as  yf  you  wolde  adde  2659  to  8342, 


you  must  set  your  su?/nnes  as  you  se    g-j 

here.     And  then  yf  you  lyst,  you  ^may  adde  the  one  to  the  other 

36  in  the  same  place,  or  els  you  may  adde  them  both  together  in  a 
newe  place  :  Avhich  waye,  bycause  it  is  moste  playnest,  I  wyll  showe 
you  fyrst.  Therfore  wyl  I  begynne  at  the  vnites,  whiche  in  the 
fyrst  summe  is  but  2,  and  in  y'  second  su?>nne  9,  that  maketli  11, 

40  those  do  I  take  vp,  and  for  them  I  set  11  in  the  new  roume,  thus, 


54 


>  119  6. 


»  120  a. 


Addition  hy  Counters. 

Then  do  I  take  vp  all  y*  articles  vnder 
a  hundred,  which  in  the  fyrst  sii/«me 
a're~40,Tnd  in  the  second  sumnie  50,  that  maketh  90  :  or  you  may 
saye  better,  that  in  tlie  fyrste  summe  there  are  4  articles  of  10,  and 
in  the  seconde  summe  5,  which  make  9,  but  then  take  hede  that 
you  sette  them  in  theyr  ^ryght 
lynes  as  you  se  here 


-^^ 


AVhere  I 


lH:t=izUt± 


-#*»-•-#-• — 


liaue  taken  awaye   40  hoin  the  fyrste  su??ime,  and   50  from   y 
second,  and  in  thejT  stede  I  haue  set  90  in  the  thyrde,  whiche  I 
haue  set  playnely  y'  yon  myght  well  perceaue  it :  how  be  it  seynge 
that  90  with  the  10  that  was  in  y^  thyrd  ronme  all  redy,doth  make 
100,  I  myghte  better  for  those   6   cou?;ters  set   1   in  the   thyrde  12 
lyne,  thus  :     "  x  i'or  it  is  all  one  summe  as  you  may  se,  but 

it  is  beste,  *~^    neuer  to  set  5  counters  in  any  line,  for  that 

may  be  done  with  1  couj^ter  in  a  hygher  place.  S.  I  iudge  that 
good  reaso?j,  for  many  are  vnnedefuU,  where  one  wyll  serue.  16 
M.  Well,  then  ^wyll  I  adde  forth  of  hundredes  :  I  fynde  3  in  the 
fyrste  summe,  and  6  in  the  seconde,  whiche  make  900,  them  do  I 
take  vp  and  set  in  the  thyrd  loume  where  is  one  hundred  all  redy, 
to  whiche  I  put  900,  and  it  wyll  be  1000,  therfore  I  set  one  20 
cou?iter  in  the  fourth  lyne  for  them  all,  -x-#*#^ 
as  you  se  here.     Then  adde  I  y*  thou- 

sandes  together,  whiche  in  the  fyrst  summe  are  8000,  and  in  y 
second  2000,  that  maketh  10000  :  them  do  I  take  vp  horn  those  24 
two  places,  and  for  them  I  set  one  counter  in  the  fyfte  lyne,  and 
then  appereth  as    r;^ZIZ    you  se,  to  be  11001,  for  so  many  doth 
3 120  6.     amount    of    the  ^  addition  of   8342  to   2659.     ^S.  Syr, 

this  I  do  perceave  :  but  how  shall  I  set  one  su?nme  to  an  other,  not  28 
chaungynge  them  to  a  thyrde  place  1     M.  Marke  well  how  I  do  it : 
I  wyll  adde  together  65436,  and  3245,     ^^:zzili: 
whiche  fyrste  I  set  downe  thus.     Then    '^^%~t~* 

do  I  begynne  with  the  smalest,  Avhich     *^^ 

in  the  fyrst  summe  is  .  that  do  I  take  vp,  and  wold  put  to  the 
other  5  in  the  seconde  summe,  sauyiige  that  two  counters  can  not 
be  set  in  a  voyd  place  of  5,  but  for  them  bothe  I  must  set  1  in  the 
seconde  lyne,  which  is  the  place  of  10,  therfore  I  take  vp  the  5  of  36 
the  fyrst  su»«me,  and  the  5  of  the  seco?Kle,  and  for  them  I  set  1 
♦  121  a.  in  the  seco7Kl  lyne,  *as  you  se  here. 
Then  do  I  lyke  wayes  take  vp  the  4 
counters    of    the    fyrste    summe    and 


tzEzn. 


32 
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seconde  lyne  (which  make  40)  aiul  adde  them  to  the  4  counters  of 
the  same  lyne,  in  the  second  su»nne,  and  it  niaketli  80,  IJut  as  I 
sayde  I  niaye  not  conueniently  set  aboue  4  counters  in  one  lyne, 

4  therfore  to  those  4  that  I  toke  vp  in  the  fyrst  suwane,  I  take  one 
also  of  the  seconde  su?/mie,  and  then  haue  I  taken  vp  50,  for  whiche 
5  counters  I  sette  downe  one  in  the  space  ouer  y*  second  lyne,  as 
here  doth  appere.  i—^ ^  and  then  is  there  80,      i  121 6 

8  as  well  w*  those    ~^'mi~'\0^  m  m  ^    counters,    as   yf    I 

had  set  downe  y' h# other    4    also.      Xow 

do  I  take  the  200  in  the  fyrste  su//nne,  and  adde  them  to  the  400 
in  the  seconde  summe,  and  it  maketh  GOO,  therfore  I  take  vp  the  2 
12  counters  in  the  fyrste  summe,  and  3  of  them  in  the  seconde  summe, 
and  for  them  5  I  set  1  in  y*  space  aboue,  ■ 
thus.  Then  I  take  y*  3000  in  y"  fyrste  z>^r?l? 
suwaue,  vnto  whiche  there  are  none  in  the     


^z 


-a^m-m- 


20 


16  second  summe  agreynge,  therfore  I  do  onely  remoue  those  3  counters 
from   the   fyrste  summe   into   the  seconde,  as   here   doth  appere. 

—J  -And  so  you  see  the  hole  summe,  that  amou/^teth    l'i--« 

^'Sf  ' ^^  ^''^  addytio»  of  G543G  with  3245  to  be  G8G8[1]. 

"^ And  yf  you  haue  marked  these  two  exa?/qjles  well, 

you  nede  no  farther  enstiuctio?<  in  Addition  of  2  only  summes : 
but  yf  you  haue  more  then  two  summes  to  adde,  you  may  adde 
them  thus.  Fyrst  adde  two  of  them,  and  then  adde  tiie  thyrde, 
24  and  y*'  fourth,  or  more  yf  there  be  so  many  :  as  yf  I  wolde  adile 
2679  with  4286  and  1391.     Fyrste  I  adde  the  two  fyrste  summes 

thus.     X  gj#^^^      T  •  •  »^\^S         ^And  then  I  adde  the 

~-$t-rr^~^' F^S*~*"*        thyrde    thereto    thus. 

28  And  so  of  more  yf  you  haue    r^ 


3  J  Si  b. 


them.       S.    Nowe    1  thynke     ^i^m-m  \  *g^ 


^ 


beste   that  you  patse  forth  to   Subtraction,  except   there   be  any 
wayes  to  examyn  this  maner  of  Addition,  then  I  thynke  that  were 

32  good  to  be  knowen  nexte.     M.  There  is  the  same  profe  here  that  is 

in  the  other  Addition  by  the  penne,  I  meane  Subtraction,  for  that  subtraaion. 
onely  is  a  sure  waye  :  but  consyderynge  that  Subtraction  must  be 
fyi-ste  knowen,  I  M-yl  fyrste  teache  you  the  arte  of  Subtraction,  and 

36  that  by  this  example  :  I  wolde  subtracte  2892  out  of  8746.  These 
summes  must  I  set  downe  as  I  dyd  in  Addition  :  but  here  it  is 
best  •*to  set  the  lesser  noj//ber  fyrste,     xi   #^  I  »^»  ii6a(»»<i). 

thus.     Then  shall  I  bogynne  to  sub- #^^-#—  — #j#  •■• — - 

40  tracte  the  greatest  nombres  fyrste  (contrary  to  the  vsc  of  the  penne) 


56  Sultractioii  hy  Counters. 

y'  is  tlic  thoiisandes  in  this  exa/z/ple  :  therfoic  I  fynd  amongest  tl»e 
tliousamles  2,  fur  uhicli  I  Avillulrawe  so  many  fro//i  tlie  seconde 
suniuie  (where  are  8)  and  so  reiuayncth  there  6,  as  this  oxa///ple 
slioweth.        i      _  I  ^~  Tlieu  do  I  lyke  wayes  with 


^« 


tlie  hull-     €*€~^*H~g#*~*~* dredes,    of    Avliiclie    in    the 

1  net.  fyrste  sumnie  ^I  fynde  8,  and  is  the  seconde  sumnie  hut  7,  out  of 
Avhiche  I  can  not  take  8,  therfore  thus  niuste  I  do  :  I  niuste  loke 
liow  nioche  my  sunnne  dyffereth  from  10,  whiche  I  fynde  here  to  8 
he  2,  then  must  I  hate  for  my  suj/aue  of  800,  one  tliousaude,  and 
set  downe  the  excesse  of  hundredes,  that  is  to  saye  2,  for  so  moche 
100[0}  is  more  then  I  shidd  take  vp.  Tlierfore  ixom  the  fyrste 
su??(me  I  take  that  800,  and  from  the  second  su//ane  where  are  12 
GOOO,  I  take  vp  one  thousande,  an<l  leue  5000;  hut  then  set  I 
downe  the  200  unto  the  700  y*  are  there  all  redye,  and  make  tliem 

Then  come  I  to  the  articles 


900  thus.     -+        2^= 
of  te/mes    €-<*•"•" 


-^^0—0 0 

-#^  o-# —    where  in  the  fyrste  su//*me  16 


I  fynde  00,  -and  in  the  seconde  su//ane  hut  only  40 :  Xow  con- 
syderyng  that  90  can  not  he  hated  fiom  40,  I  loke  how  nioclie 
y*  90  doth  dyffer  from  the  next  summe  ahoue  it,  tliat  is  100  (or 
elles  Avliiche  is  all  to  one  effecte,  I  loke  how  moch  9  doth  dytt'er  20 
fro;/(  10)  and  I  fynd  it  to  he  1,  then  in  the  stede  of  that  90,  1  do 
take  from  the  second  summe  100:  hut  consyderynge  that  it  is  10 
to  moche,  I  set  downe  1  in  y*"  noxte  lyne  honeth  for  it,  as  you  se 

here.     Sauynge   that  here     ~ Illg  1    haue   set    one  24 

counter  in  y*  space  in  stede     ZZT^.  j  T"##^  ^^  ^  *''  ^'^  nexte 

lyne.     And  tlius  liaue  I  suhtracted  all  saue  two,  which  I  must  hate 
from  the  G  in  the  second  summe,  and  there  wyll  remayne  4,  tlius. 

-  I     s         8o  Y»  yf  I  suhtracte  2892  ivum  874G,  the  re-  28 

— -j-i^~*  mayncr  wyll  he  5854,  ^And  that  tliis  is  truely 

wrought,  you  maye  i»roue  liy  Additioii :    for  yf  you  adde  to  this 
remayner  the  same  Ki//Miie  that  you  dyd  suhtracte,  then  wyll  the 
furmar  su//nne  S74G  amount  agayne.     ,S'.  That  wyll  1  proue  :  and  32 
fyrst  I  set  the  su///nie  that  was  suhtracted,  which  was  2892,  and 


is* 


-•^#*#- 


-•-#  #^#- 


the/i  the  remayner  5854,  thus.    Then     -il-— #j» 

do  I  adde  fyrst  y"  2  to  4,  Avhiche ^g 

luaketh  6,  so  take  1  vp  5  of  those  couutta-s,  and  in  theyr  stede  I  36 
sette    1    in  the   sjiace,   as  here  aj)pereth.     ~\i-0g0- 
•*Then  do  1  adde  the  90  nexte  ahoue  to     '" 


ihu  50,  an<l  it  maketh  140,  therfore  1  take  vp  those  G  counters,  and 
for  them  1  .sette  1  to  the  liumlred's  in  y''  thyvde  lyne,  and  4  in  y^  40 
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second  lyne,  thus.     ~\\  mm0 1I3^_^_  '^'^^^^  Jo  I  come  to 

tlio  luindredes,  of  *~*  4-#^-#-#    -     wliiche  I  fynde  8  in 

the  fyrst  sumuie,  and  9  in  y^  second,  that  niaketli  1700,  Iheiforc  I 
'1  take  v[t  those  9  counters,  and  in  theyr  stede  1  sette  1  in  the  .iiii. 
lyne,  and  1  in  the  space  nexte  benetli,  and  2  in  the  thyrde  lyno, 
as  you  se  here.     -n-»-^-|.Zg^  ~    Then  is  there  lefte  in  the 

fyiste    suninie    -— |-|a»-#-* —     but  only  2000,  whichc  I 

8  shall  take  vp  from  thence,  and  set  Mn  the  same  lyne  in  y*"  second      •  iis*. 
su//<me,  to  V  one  y*  is  there  all  redy  :   and  then  wyll  the  liole 
su//nue  aj)pere  (as  you  may  wel  se)  to  be  8746,     r^T"!!^;^ 
Avhich  was  y*"  fyrst  grosse  summe,  and  tlicrfore  t-^^y* 

12  I  do  perceaue,  that  I  hadde  well  subtracted  before.  And  thus 
you  may  se  how  Subtraction  maye  be  tryed  by  Addition.  S.  I 
perceaue  the  same  order  here  av'  counters,  y*  I  lerned  before  in 
figures.     M.  Then   let   me    ee    liowc    can    you    trye   Addition    l)y 

16  Subtraction.     aS'.  Fyrste  I  wyl  set  fortli  this  exa?/<ple  of  Addition 
where  I  haue  added  2189  to  4988,  and  the  hole  suv/nne  appereth 
to    be    7177,     -i \-m-m — ^^T^€#*-f-€-J-f*?— —    -No we   to   trye     s  iiga. 
whether  that     IzrJtJiJiirtJijiS LJiJZZI     su»«me   Ije   well 

20  added  or  no,  I  wyll  sul)tract  one  of  the  fyrst  two  su/»mes  from 
the  thyrd,  and  yf  I  haue  well  done  y'^  remayner  wyll  be  lyke 
that  other  su?«me.  As  for  examjile  :  1  wyll  subtracte  the  fyrste 
sunnue  from  the  tliyrde,  whiche  I  set  thus     -n-^^-^"'        \7^» 

24  in  theyr  order.     Theii  do  I  subtract  2000     -—^  g-y+|Sg 

of  the  fyrste  summe  fro?/<  y*"  second  suy/^me,  and  then  remayneth 
there  5000  thus.       x                   1     *  Then  in  the  thyrd  lyne, 

I  subtract  y*  100    ^t~t  #  '  y{ ^^    ^^^^    fyrste    summe, 

28  fro?/i  the  second  su-.-mie,  where  is  onely  100  also,  and  then  in  y^ 
thyrde  lyne  resteth  nothyng.     Then  in  the  second  lyne  with  his 
space  ouer  hym,  I  fynde  80,  which   I  shuld  subtract  ^from  the      sii9  6. 
other  su?/nne,  then  seyng  there  are  but  only  70  I  must  take  it  out 

32  of  some  liygher  summe,  which  is  liere  only  5000,  theifore  I  take 
vp  5000,  and  seyng  that  it  is  to  moch  by  4920,  I  sette -downe  so 
many  in  the  seconde  roume,  whiche  with  the  70  beynge  there  all 
redy  do  make  4990,  i^  then  the  summes     n 

36  dotli  stande  thus.     Yet  remayneth  there  j^— 

in  the  fyrst  su//nne  9,  to  be  bated  from  the  second  summe,  wlure 
in  that  place  of  vnitios  dothe  appere  onl}'  7,  then  I  niuste  bate  a 
hygher  summe,  that  is  to  saye  10,  but  seyngc  that  10  is  more  then 

40  9  (which  I  shulde  abate)  by  1,  thcrfore  shall  I  take  vp  one  counter 
from  the  seconde  lyne,  and  set  downe  the  same  in  the  fyrst  '*or 
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lowest  lyiie,  as  you  se  here,     I7jZl_g^_^_£  And  so   liaiie   I 

ended   this   woike,   and  the     — ^-g^g^g  su?/ane  appereth 

to  be  y*  same,  whiche  was  y''  seconde  suninie  of  my  addition,  and 
therfore  I  perceaue,  I  haue  wcl  done.  M.  To  stande  longer  about  4 
this,  it  is  biit  folye  :  excepte  that  this  you  luaye  also  vnderstande, 
that  many  do  begynne  to  siibtiacte  with  counters,  not  at  the 
hyghest  su»nne,  as  I  haue  tauglit  you,  but  at  the  nethermoste,  as 
they  do  vse  to  adde  :  and  when  the  summo  to  be  abatyd,  in  any  8 
]yne  appeareth  greater  then  the  other,  then  do  they  borowe  one 
of  the  next  hygher  roume,  as  for  example  :  yf  they  shuld  abate 
1846  from  2378,  they  set  y^  summes  thus.    _n_^ 


tioii 


I  120 1.:     lAnd  fyrste  they  take  G  wliiche  is  in  the    8#*~* — * 


•-*S=^12 


Ul^ 


lower  lyne,  and  his  space  from  8  in  the  same  roumes,  in  y*  second 
su/»me,  and  yet  there  remayneth  2  counters  in  the  lowest  lyne. 
Then  in  the  second  lyne  must  4  be  subtracte  from  7,  and  so 
remayneth  there  3.  Then  8  in  tlie  thyrde  lyne  and  liis  space,  from  16 
3  of  the  second  summe  can  not  he,  therfore  do  they  bate  it  from  a 
hygher  roume,  that  is,  from  1000,  and  bycause  tliat  1000  is  to 
moch  by  200,  tlierfore  must  I  sette  downe  200  in  the  thyrde  lyne, 
after  I  haue  taken  vp  1000  from  the  fourth  lyne  :  then  is  there  yet  20 
1000  in  the  fourth  lyne  of  the  fyrst  summe,  whiche  yf  I  withdrawe 
from  the  seconde  summe,  then  doth  all  y^  figures  stande  in  this  order. 
So  that  (as  you  se)  it  differeth  not  greatly  whether 


m 


#-#-# you  begynne  subtractio??  at  the  hygher  lynes,  or  24 

s  121  a.     at  2 the  lower.     How  be  it,  as  some  menne  lyke  the  one  waye  beste, 
Muiiipiicft-     so  some  lyke  tlie  other  :  therfore  you  now  knowyng  bothe,  may  vse 
whiche  you  lyst.     But  nowe  touchynge  Multii»licatio?2  :  you  shall 
set  your  no?/^bers  in  two  roumes,  as  you  dyd  in  those  two  other  28 
kyndes,  but  so   that   the   multiplier  be   set  in   the   fyrste   roume. 
Then  shall  you  begyn  with  the  hyghest  no?/;bers  of  y^  seconde 
roume,  and  mu]ti[ily  them  fyrst  after  this  sort.     Take  that  ouer- 
most  lyne  in  your  fyrst  workynge,  as  yf  it  were  the  lowest  lyne,  32 
setting  on  it  some   mouable   marke,  as  you  lyste,  and  loke  how 
many  counters  be  in  hyin,  take  them  vp,  and  for  them  set  downe 
the   hole   multyjilyer,   so   many   tymes    as   you   toke   vp   counters, 
reckenyng,  I  save  that  lyne  for  the  vnites  :  and  when  you  haue  so  36 
done   with   the    hygheest   no//<ber  then    come    to   the    nexte   lyne 
beneth,  umJ  do  euen  so  with  it,  and  so  with  y''  next,  tyll  you  haue 
dune  all.     And  yf  there  be  any  nomber  in  a  space,  then  for  it 
» 1214.      ^shall  you  take  y*  multiplyer  5  tymes,  and  then  must  you  recken  40 
that  lyne  for  the  vnites  whiche  is  uexte  beneth  that  space  :  or  els 
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after  a  shorter  way,  you  shall  take  only  halfe  the  inultyplyer,  but 
then  shall  you  take  the  lyue  nexte  aboue  that  space,  for  the  lyne  of 
vnites :  but  iu  sucbe  workynge,  yf  chau/<ce  your  niultyplyer  be  an 

4  odde  nomber,  so  that  you  can  not  tixke  the  halfe  of  it  iustly,  then 
muste  you  take  the  greater  halfe,  and  set  downc  that,  as  if  that  it 
were  the  iuste  halfe,  and  farther  you  shall  set  one  couwter  in  the 
space  beneth  that  line,  wliich  you  reckon  for  the  lyne  of  vnities,  or 

8  els  only  renioue  forward  the  same  that  is  to  be  niultyplyed.  S.  Yf 
you  set  forth  an  exaiiii)le  hereto  I  thynke  I  shal  perceaue  you. 
M.  Take  this  exajnple  :  I  wold  multiply  1542  by  365,  therfore  I 


set  y*"  noiul)(>rs  thus. 
12  gynne  at  the  1000  in 


HI-- 


1*^ 


-€-€-•- 


^Then  fyrste  I  be- 
y*"  hyghest  rounie, 


as  yf  it  were  y*"  fyrst  place,  &:  I  take  it  vp,  settynge  downe  for  it 
so  often  (that  is   ones)  the  niultyidyer,  which  is  3G5,  thus,  as 


3'ou   se    here  : 

IG  counter  taken 

fourth  lyne,  I 


=52*^ 

-«r- 

# 

wliere  for  the  one 

«4^     vp    from    the 

haue  sette  downe 


otlier  6,  whiche  make  y*  su>/Mne  of  the  multyplyer,  reckenynge  that 
fomth  lyne,  as  yf  it  were  the  fyrste  :  whiclie  thyng  I  haue  marked 

20  by  the  hand  set  at  the  begynnyng  of  y*  same,  *S'.  I  perceaue  this 
well :  for  in  dede,  this  summe  that  you  haue  set  downe  is  3G5000, 
for  so  moche  doth  amount  -of  1000,  multiplyed  by  365.  J/.  AVell 
theyi  to  go  forth,  in  the  nexte  sj^ace  I  fynde  one  counter  which  I 

24  remoue  forward  but  take  not  vp,  but  do  (as  in  such  case  I  must) 
set  downe  the  greater  halfe  of  my  multiplier  (seyng  it  is  an  odde 
no//*ber)  which  is  182,  rmd  here  I  do  styll  let  that  fourth  place 
stantl,  as  yf  it  were  y*"  1 iiS*'-' 

28  fyrst :  as  in  this  fourme    ~*'~^^  ^~  ZZZIZIZ:^  — * 

you  se,  where  I  haue  set    *     ■   I  #^S  *  ^~F 

this  multiplycatio/*  witli  y^  other :  but  for  the  ease  of  your  vnder- 
staj/dynge,  I  haue  set  a  lytell  lyne  betwene  them  :  now  shulde  they 

32  both  in  one  su//nne  stand  thus.  [ ^_^^_^_f 

^Howe  be  it  an  other  fourme  ~^*~^m~i *y~ 

to  multyplye   suche  counters  *         I  #-S~*'^~[I 

in  space  is   this  :    Fyrst  to  remoue  the  fynger  to  the  lyne  nexte 

3G  benethc  y'^  space,  and  then  to  take  vp  y*"  counter,  and  to  set  downe 
y*  midtiplyer  .v.  tymes,  as  here  you  se.     Which  su//nnes  yf  you  do 


43) 


4^ 

3  MS  a. 


adde  together  into  one  swmne,  you  shal  pe/ceaue  that  it  wyll  be  y' 
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same  y*  appeareth  of  Y  other  working  before,  so  that  ^bothe  sortes 
are  to  one  enteut,  but  as  the  other  is  much  shorter,  so  this  is 
playner  to  reason,  for  suche  as  haue  liacl  small  exercyse  iu  this  arte. 
Not  witlistaudynge  you  maye  adJe  them  in  your  niynJe  Ijefore  you    4 
sette  them  dowue,  as  in  this  exawtple,  you  myghte  haue  sayde  5 
tymes  300  is  1500,  and  5  tymes  60  is  300,  also  5  tymes  5  is  25, 
whiche  all  put  together  do  make  1825,  which  you  maye  at  one 
tyme  set  downe  yf   you  lyste.     But  uowe  to  go  forth,  I  must    8 
remoue  the  hand  to  the  nexte  counters,  whiche  are  in  the  second 
lyne,  and  there  m\ist  I  take  vp  those  4  counters,  settynge  doAvne 
for  them  my  multiplyer  4  tymes,  Avhiche  thyiige  other  I  maye  do 
at  4  tymes  seuerally,  or  elles  I  may  gather  that  hole  summe  in  my  12 
mynde  fyrste,  and  then  set  it  downe  :   as  to  saye  4  tymes  300 
is  1200:  4  tymes  60  are  240:  and  4  tymes  5  make  20:  y*  is  in 

all  1460,  y*  shall  I  set ,  ,    <r 

downe  also  :  as  here  you     -^-^  ,  ^  |  r^jl* — 


»i24a.      se.    -whiche  yf  I  ioyne  «*'    ^ 


-•-•- 


t*^ 


16 


in   one   suiimie   with   the   fonnar  nonibers,  it   wyll   appeare   thus, 
I • Then  to  ende  this  multiplycation,  I  re- 


m'^=if^ 


»-# inoue    the  fynger   to  the   lowest  lyne,  20 


where  are  onely  2,  them  do  1  take  vp. 


and  in  theyr  stede  do  I  set  downe  twyse  365,  that  is  730,  for 
which  I  set  ^one  in  the  space  aboue  the  thyrd  lyne  for  500,  and  2 
more  in  the  thyrd  lyne  with  that  one  tliat  is  there  all  redye,  and  24 
the  reste  in  theyr  order,  and  so  haue  I  ended  the  hole  summe  thus. 
.# "Wherby   you   se,   that   1542   (which  is 


tf^ 


-•pg         -     the   nomber  of   yeares   syth   Ch[r]ystes 

incarnation)  beyng  multyplyed  by  365  28 


whicli  is  the  nomber  of  dayes  in  one  yeare)  dothe  amounte  vnto 
562830,  whicli  declareth  y*  no?/(ber  of  daies  sith  Chrystes  inearna- 
tiow  vnto  the   ende  of  1542*  yeares.   (besyde  385  dayes  and  12 
hourcs  for  lepe  yeares).    B.  Now  Avyll  I  jaoue  by  an  other  exa?/?ple,  32 
as  this  :  40  labourers  (after  6d.  y*  day  for  eche  man)  haue  wrought 
5  i»5o.      28  dayes,  I  wold  ^know  what  theyr  wages  dotli  amou?it  vnto  :  In 
this  case  muste  I  worke  doublely  :   fyrst  I  must  multyplye  the 
--  nomber  of  the  labourers  by  y*  wages  of  a  man  for  one  day,  so  wyll  36 
y*  charge  of  one  daye  amount :  then  secondarely  shall  I  multyply 
that  charge  of  one  daye,  by  the  hole  nomber  of  dayes,  and  so  wyll 
the  hole  summe  appeare  :  fyrst  therefore  I  shall  set  the  sn?/nnes  thus. 
■*  1342  in  ori''inal. 
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•  "Where  in  the  fyrste  space  is  the  multyplyer 

(y'  is  one  daycs  wages  for  one  man)  and  in 


the  second  space  is  set  the  nomber  of  the  worke  men  to  be  niulty- 
4  plycd  :  thew  saye  I,  6  tynies  4  (rcckenynge  that  second  lyne  as  the 
lync  of  vnites)  maketh  24,  for  whiche  siinune  I  shulde  set  2 
counters  in  the  thyrde  lyne,  and  4  in  the  seconde,  therforc  do  I  set 
2  in  the  thyrde  lyne,  and  let  the  4  stand  styll  in  the  seconde 


8  lync,  tlius.^     

to  l)e  240d'.     = 


So  apwereth  the  hole  dayes  wages     •  1256. 


'-%^0-m —    that  is  20s.     Then  do  I  multiply 


agayn  the  same  summe  by  the  no?«ber  of  dayes  and  fyrste  I  sette 
the  nombers,  thus. ~ 


ZZZinilllllz:     Then   Ttycause   there 

12. are     counters     in    S^^m  |  *  *  *  *  dyucrs  lynes,  I  shall 

bcgynne  with  the  hyghest,  and  take  them  vp,  settynge  for  them 
the  multyplyer  so  many  tymes,  as|  I  toke  vp  counters,  y'  is  twyse, 

then  wyll  y'^  su?»me  stande  thus.  J—^  -     Then  come 

IG  I    to   y*'   seconde   lyne,  and  take  |  B-m-m-m — -    vp  those  4 

cou?iters,  settynge  for  them  the  multiplyer  foure  tymes,  so  wyll  the 


hole  summe  appeare  thus.^     IZI 
of    40    workemew,    for    28     ^^^ 


So  is  the  hole  wages     s  1260. 


-•-*  dayes   (after   GtH.   eche 


20  daye  for  a  man)  67201?.  that  is  560s.  or  28ri.     M.  Now  if  you 

wold  prone  iMultiplycatio?/,  the  surest  way  is  by  Dyuision  :  therfore  Diuision. 
wyll  I  oucr  passe  it  tyll  I  haue  taught  you  y®  arte  of  Diuision, 
whiche  you  shall  worke  thus.     Fyrste  sette  downe  the  Diuisor  for 

24  feare  of  forgottynge,  and  then  set  the  nomber  that  shalbc  deuided, 
at  y*^  rygbte  syde,  so  farre  from  the  diuisor,  that  the  quotient  may 
be  set  betweue  them:  as  for  example:  Yf  225  shepe  cost  4514. 
what  dyd  eucry  shepe  costi     To  kuowe  this,  I  shulde  diuide  the 

28  hole  summe,  that  is  45  I'i.  by  225,  but  that  can  not  be,  therfore 
must  I  fyrste  reduce  that  45  I'i.  into  a  lesser  denomination,  as  into 
shyllynges  :  then  I  multiply  45  by  20,  and  it  is  900,  that  summe 
shrill   I   diuide  by   the   iKwber  of   ^  shepe,  whiche   is   225,  these      i  n&b. 

32  two    nombers    therfore    I    sette    thus. 


Then  bogyune  I  at  the  hyghest  lyne 


^1: 


of  the  diuident,  and  soke  how  often  I  may  haue  the  diuisor  therin, 
and  that  maj-e  I  do  4  tymes,  then  say  I,  4  tymes  2  are  8,  whyche  yf 
36  I  take  from  9,  there  resteth  but  1,  thus   IZ: 


And    bycause  T  founde   the   diuisor  4  S^ 


m  •  »- 


tymes  in  the  diuidente,  I  haue  set  (as  you  se)  4  in  the  myddle 
roume,  which  ^is  the  place  of  the  quotient :  but  now  must  I  take      ♦  127 «. 
40  the  reste  of  the  diuisor  as  often  out  of  the  remayner :  therfore  come 
6 
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*  lis  a. 


3  128  6. 


I  to  tlie  secondc  lyue  of  tlie  diuisor,  sayeng  2  foure  tyines  make  8 
take  8  from  10,  arid  there  rcsteth  2,     -<^        "T        -^^^^ 
thus.     Then  come  I  to   the   lowest     *»*~T  0000 


-»-m- 


nomber,  -which  is  5,  and  multyply  it  i  tymes,  so  is  it  20,  that  take  4 
I  from  20,  and  there  remayneth  nothynge,  so  that  I  se  my  quotient 
to  be  4,  whiche  are  in  valewe  shyllynges,  for  so  was  the  diuident ; 
and  therby  I  knowe,  that  yf  225  shei)e  dyd  coste  45  I'i.  euery  shepc 
coste  4  s.  S.  This  can  I  do,  as  you  shall  i^erceaue  by  tliis  cxa^/qile  :  8 
Yf  IGO  sowldyars  do  spende  euery  moneth  68  I'i.  what  spendeth 
echo  man]  Fyrst  Mjycause  I  can  not  diuide  tlie  68  by  160,  therfore 
I  wyll  turne  the  poujKles  into  pennes  by  mulliplicacio?^,  so  shall 
there   be   16320 d'.     Nowe   muste    I  diuide   tliis   mmme   by  the. 12 


nomber  of  sowldyars,  therfore  I  set  the;/4 

ire    order,    thus.      Tlien    begyn    I    at   the     •*- 


>; 


-0-0- 


hyghest  pKace  of  the  diuidente,  sekynge  my  diuisor  there,  whiche  I 
fynde  ones,  Therfore  set  I  1  in  the  nether  lyne.     M.  Not  in  the  16 
nether  line  of   tlie   hole   summe,  but  in  the  nether  lyne  of  that 
worke,  whiche  is  the  tliyrde  lync.     S.  »So  standetli  it  with  reason. 


M.  Then  thus  do  they  stande.-' 
I    agayne    in    the    reste,   how 


-^.8,= 

-#- 

s=r*— 

Then    seke 
often  I  may  20 


-II 


u 


-0-0- 


fynde  my  diuisor,  and  I  se  that  in  the  300  I  myglite  fyude  100 
thre  tyme.s,  but  then  the  60  wyll  not  l>e  so  often  founde  in  20, 
therfore  I  take  2  for  my  quotient :  then  take  I  100  twyse  from 
300,  and  there  resteth  100,  out  of  wliiche  with  the  20  (that  maketh  24 
120)  I  may  take  60  also  twyse,  and  then  standeth  the  nombers  thus, 
3  where   I   haue    sette  the  quotient   2   in  the 
lowest   lyne :    So   is   euery  soAvldyars  portion 
102  d'.  thatis  8  s.  6d'.     M.  But  yet  bycausc  you  shall  perccaue  28 
lastly  the  reason  of  Diuision,  it  shall  be  good  that  you  do  set  your 
diuisor  styll  agaynst  those  nombres  from  whiche  you  do  take  it : 
as  by  this  example  I  wyll  declare.     Yf  y^  purchace  of  200  acres 
of  ground  dyd  coste   290  I'i.  what   dyd   one   acre   coste  1     Fyrst  32 
wyl  I  turne  the  poundes  into  pennes,  so  wyll  there  be  69600  d'- 
Then  in  settyngc  downe  these  nombers  I  shall  do  thus.     Fyrst 
set  the    diuident  on    the    ryghte   kinde    as   it  oughtc,  and   then 

4 the  diuisor  on  the  lefte  handc  agaynst  36 


-X— 


-g^^*-* those  nombers,  horn  which  I  entende 

here 


-  to   take   hym   fyrst  as 


you 


whcr   I    haue    set  the   diuisor   tAvo   lynes   hyglier  thew   is   theyr 
owne  place.     S.  Tliis  is  lyke  the  order  of  diuision  by  the  peune.  40 


Division  hy  Counters.  Co 

M.  Truth  you  say,  and  nowe  must  I  set  y*"  quotient  of  this 
worke  in  the  thyrde  lyne,  for  that  is  llie  lync  of  vnities  in  respecte 
to  the  diuisor  in  tliis  worke.     Then  1  seke  howc  often  the  diuisor 

4  maye  be  founde  in  the  diuident,  and  that  I  fynde  3  tymes, 
tlicn  set  I  3  in  tlie  thyrde  lyne  for  tlie  quotient,  and  take  awaye 
tliat  60000  fro?/i  the  diuident,  and  farther  I  do  set  the  diuisor 
one  line   lower,  as   yow   se  here. 

8  ^And  then  seke  I  how  often  the 


^ggg 


diuisor  wyll  be  taken  from  the  nomber  agaynste  it,  whiche  wyll  be 
4  tymes  and  1  remaynynge.  *S'.  But  what  yf  it  chaunce  that  when 
the  diuisor  is  so  remoued,  it  can  not  be  ones  taken  out  of  the 

12  diuident  agaynste  it]  M.  Then  must  the  diuisor  be  set  in  an 
other  line  lower.  S.  So  was  it  in  diuision  by  the  penne,  and 
therfore  was  there  a  cypher  set  in  the  quotient :  but  howe  shall 
that  be  noted  here?     M.   Here  ucdeth  no  token,  for  the  lynes  do 

16  rcpresente  tlie  places:  onely  loke  that  you  set  your  quotient  in 
that  place  which  standeth  for  vnities  in  respecte  of  the  diuisor  :  but 
now  to  returne  to  the  example,  I  fynde  the  diuisor  4  tymes  in  the 
diuidente,  and  1  remaynynge,  for  4  tymes  2  make  8,  which  I  take 

20  from  9,  and  there  resteth  1,  as  this  figure  sheweth  :  and  in  the 
myddle  space  for  the  quotient  I  set  4  in  the  seconde  lyne,  whiche 
is  in  this  worke  the  place  of  vnities.^     _,  |-#_^- 


Then  remoue  I  y*"  diuisor  to  the  next 


-•-•- 


m^ 


24  lower  line,  and  seke  how  often  I  may  haue  it  in  the  dyuident, 
Avhicli   I   may  do   here   8   tymes  iust,  and  nothyngc   remayne,  as 

Avhere  you  may  se  tliat 
ent    is    348  d',    that   is 


in  tliis  fourme,     _|| 

the  hole  quoti-     ^^33^:^ 


»  129  6. 


28  29  s.  wherby  I  knowe  that  so  moclie  coste  the  purchace  of  one 
akcr.     S.  Xow  restetli  the   profes  of   Multiplycatio»,  and  also  of 
Diuisio?;.     M.  Tiier  best   profes   are   eche.  ^one   by  the  other,  for  \  '  iso^. 
IMuItyplication  is  proued  l)y  Diuision,  and  Diuision  by  Multiplyca- 

32  tiun,  as  in  the  worke  by  the  penne  you  learned.  S.  Yf  that  be 
all,  you  shall  not  nede  to  rcpete  agayne  that,  y*  was  sufficye?itly 
taughte  all  redye  :  and  excepte  you  wyll  teache  }ne  any  other 
featc,  here  maye  you  make  an  ende  of  this  arte  I  suppose.     M.  So 

36  wyll  I  do  as  touchynge  hole  nomber,  and  as  for  broken  nomber,  I. 
Avyll  not  trouble  your  wytte  with  it,  tyll  you  haue  practised  tliis 
so  well,  y*  you  be  full  perfecte,  so  that  you  nede  not  to  doubte  in 
any  poynte  that  I  haue  tauglit  you,  and  thenne  maye  I  boldly 

40  enstructe  you  in  y^  arte  of  fractions  or  broken  no//(ber,  wherin  I 
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wyll  also  sliowe  you' the  reasons  of  all  that  you  haue  nowe  learned. 
But  yet  before  I  make  an  cude,  I  wyll  showe  you  the  order  of 
cojumen  castyng,  wher  in  are  bothe  pennes,  shyllynges,  and  poundes, 
procedynge  by  no  grounded  reason,  but  onely  by  a  rcceaued  4 
ifourme,  and  that  dyuersly  of  dyuers  men:  for  marchau/itcs  vse 
one  fourme,  and  auditors  an  other  :  But  fyrste  for  marchauntes 
fourme  marke  this  example  here,  •  %•  •  •  in  which  I  haue 
expressed  this  summe  lOSl'i. 2  19s.  ^  #*#  #  #  ^^^'-  So  that  8 
you    maye    se    that    the    lowest  #*#  m  »  m    b'"*-'  seructh  for 

pe?mes,  the  next  abouo  for  shyllynges,  the  thyrde  for  poundes,  and 
the  fourth  for  scores  of  pouredes.     And  farther  you  maye  se,  that 
the  space  betwene  pennes   and  shyllynges  may  receaue   but   one  12 
counter  (as  all  other  spaces  lyke  wayes  do)  and  that  one  standeth 
in  that  place  for  6  d'.     Lyke  wayes  betwene  the  shyllynges  and 
the   pou/ules,   one    counter   standeth   for  10  s,     And   1»etwene   the 
poundes  and   2014.   one  counter  standeth  for  10  pouynles.     But  16 
besyde  those  you  raaye  see  at  the  left  syde  of  shyllynges,  that  one 
counter   standeth   alone,   and  betokencth   5  s.     ^So    agaynste    the 
poundes,  that  one  counter  standeth  for  5  I'i.     And  agaynst  the  20 
poundes,  the  one  counter  standeth  for  5  score  poujules,  that  is  20 
100  I'i.  so  that  euery  syde  counter  is  5  tymes  so  moch  as  one  of 
them  agayi]st  whiche  he  standeth.    !Xow  for  the  accompt  of  auditors 
take  this  example.  m    0      m    m      m        »        where  I  haue 

expressed  y*  same    •  •  •  •        su»mie  lOSl'i.  24 

19s.  lid'.  But  here  you  se  the  pe»nes  stande  toward  y^  ryght 
hande,  and  the  other  encreasynge  orderly  towarde  the  lefte  hande. 
Agayne  you  maye  se,  that  auditours  wyll  make  2  lynes  (yea  and 
more)  for  pennes,  shyllynges,  and  all  other  valewcs,  yf  theyr  28 
summes  extende  therto.  Also  you  se,  that  they  set  one  counter  at 
the  ryght  ende  of  eche  roAve,  whiche  so  set  there  standetli  for  5  of 
that  roume  :  and  on  ^tho  lefte  comer  of  the  rowe  it  sta?jdeth  for 
10,  of  y*  same  row.  But  now  yf  you  wold  adde  other  subtracte  32 
after  any  of  botli  those  sortcs,  yf  you  marke  y*  onler  of  y*  other 
feate  which  I  taught  you,  you  may  easely  do  the  same  liero  Avithout 
moch  teachynge :  for  in  Additio?*  you  must  fyrst  set  downe  one 
summe  and  to  the  same  set  the  other  orderly,  and  lyke  maner  yf  36 
you  haue  many  :  but  in  Subtraction  you  must  sette  downe  fyrst 
the  greatest  summe,  and  from  it  must  you  abate  that  other  euery 
denomination  from  his  dewe  place.  S.  I  do  not  double  but  with  a 
-  168  in  original. 
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lytell  practise  I  shall  attayne  these  bothc  :  but  how  shall  I  mnUiply 
aiul  diuide  after  these  founiies'!  M.  You  cau  not  duely  do  none 
of  lx)th  by  these  sortes,  therfore  in  suche  case,  you  must  resort  to 
4  your  other  artes.  S.  Syr,  yet  I  se  not  by  these  sortes  how  to 
expresse  huwdrcdde^,  yf  they  excede  one  hundred,  nother  yet 
thousandes.  M.  They  that  vse  such  accomptes  that  it  excede  200 
^  in  one  sumnie,  they  sette  no  5  at  the  lefte  haude  of  the  scores  of  '  »32  *• 
8  poundes,  but  they  set  all  the  hundredes  in  an  other  farther  roAve 
and  500  at  the  lefte  hand  therof,  and  the  thousandes  they  set  in  a 
farther  rowe  yet,  and  at  the  lefte  syde  therof  they  sette  the  5000, 
and  in  the  space  ouer  they  sette  the  10000,  and  in  a  hygher  rowe 

12  20000,  Avhiche  all  I  haue  expressed  in  this  example,  which  is 
9786911.  12s.  9d'  ob.  q.  for  I  had  not  told  you  before  Avhere, 
nother  how  you  shuld  set  downe  farthynges,  which  •  •  •  • 

(as  you  se  here)  must  be  set  in  a  voyde  space     #     #  «  # 

16  sydelynge  beneth  the  pennes  :  for  q  one  counter:     •     •  j  •  # 
for  ob.   2  counters  :    for  ob.  q.   3  counters  :    a7id  m 

more  there  can  not  be,  for  4  farthynges  -do  make  J  •     »  ma. 

1  d'.  which  must  be  set  in  his  dewe  place.     And  yf  you  desyre 

20  y*"  same  summe  after  audytors  maner,  lo  here  it  is. 

#«•      ••*«##    m  m  m    m  »i    mm    m  m  » 

But  in  this  thyng,  you  shall  take  this  for  suffycyent,  and  the  reste 
you  shall  obserue  as  you  maye  se  by  the  working  of  eche  sorte  :  for 
the  dyuers  wittes  of  men  haue  inuented  dyuers  and  sundry  wayes 

24  almost  vnnumerable.  But  one  feate  I  shall  teache  you,  whiche  not 
only  for  the  straungenes  and  secretnes  is  mochc  pleasaunt,  but  also 
for  the  good  co;»moditie  of  it  ryglite  worthy  to  be  well  marked. 
This  feate  hath  ben  vsed  aboue  2000  yearcs  at  the  leaste,  and  yet 

28  was  it  neuer  comenly  knowen,  especyally  in  En^lysshe  it  Avas 
neuer  taughte  yet.  This  is  the  arte  of  nombrynge  on  the  hand, 
with  diuers  gestures  of  the  fyngers,  expressynge  any  summe  con- 
ceaued  in  the  ^mynde.     And  fyrst  to  begynnc,  yf  you  wyll  expresse     3  133/,. 

32  any  summe  vnder  100,  you  shall  expresse  it  with  your  lefte  hande  : 
and  from  100  vnto  10000,  you  shall  expresse  it  with  your  ryght 
hande,  as  here  orderly  by  this  table  folowynge  you  may  perceaue. 

^  Here  folowetli  the  table 

of  the  arte  of  the 

hande 


NOMBRYNGE. 

5  • 
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Sij)C  ixxk  of  U0mtrgnge  bjr  tljt  ^irnbt. 


t|4 


J 134  6.    1  ^  In  -which  as  you  may  se  1  is  expressed  by  y"  ly ttle  fynger  of  y* 

2  lefte  hande  closely  and  harde  croked.    *[2  is  declared  by  lyke  bow- 
ynge  of  the  wcddynge  fynger  (whiche  is  the  nexte  to  the  lyttell 

3  fynger)   together  with  the  lytell  fynger.     [3   is  signified  by  the    4. 
Eiyddle  fynger  bowed  in  lyke  maner,  with  those  other  two.     [4  is 
declared   by  the   bowyng  of   the   myddle  fynger   ami  the  rynge 

*  Bracket  ( [ )  denotes  new  paragiaph  in  original. 
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fyngftr,  or  weddyngc   fynger,  with   the   other  all   stretched   forth. 
[5  is  re[»reseuted  by  the  inyddle  fynger  onely  bowed.     [And  6  l>y  5,6 
the  weddyuge  fynger  only  crooked  :    and  this  you  may  niarke  in 
4  these  a  certayne  order,     liut  now  7,  8,  and  9,  arc  expressed  wit/t 
the  bowynge  of  the  same  fyngers  as  are  1,  2,  and  3,  but  after  an 
other  fourme.     [For  7  is  declared  by  the  bowynge  of  the  lytell  ^ 
fynger,  as  is  1,  sane  that  for  1  the  fynger  is  clasped  in,  harde  and 
8  ^rounde,  but  for  to  expresse  7,  you  shall  bowe  the  niyddlc  ioyntc      1  j;j.,„ 
of  the   lytell  fynger  only,  and   holde  the   other  ioyntes   streyght. 
S.  Yf  you  wyll  geue  me  leue  to  expresse  it  after  my  rude  nianer, 
thus  I  vnderstaud  your  meanyng  :  that  1  is  expressed  by  crookynge 
1 2  iu  the  lyttell  fynger  lyke  the  head  of  a  bysshoppes  bagle  :  and  7  is 
declared    by   the    same   fynger   bowed    lyke    a  gybbet.     M.   So  I 
perceaue,  you  vnderstande  it.     [Then  to  expresse  8,  you  shall  bowe  8 
after  the  same  maner  both  the  lyttell  fynger  and  the  ryngc  fynger. 
16  [And  yf  you  boAve  lyke  wayes  with  them  the  myddle  fynger,  then 
doth  it  betoken  9.     [Now  to  expresse   10,  you  shall  bowe  your  9, 10 
fore  fynger  rounde,  and  set  the  ende  of  it  on  the  hyghest  ioynte  of 
the  thoiube.     [And  for  to  expresse  20,  yoii  must  set  your  iyngers  20 
20  streyght,  and  the  ende  of  your  thombe  to  the  partition  of  the  '-^fore      2 135  &. 
moste  and  myddle  fynger.     [30   is   represented   by  the  ioynynge  30 
together  of  y"  headdcs  of-  the  foremost  fynger  and  tlie  thombe. 
[40  is  declared  by  settynge  of  the  thombe  crossewayes  on  the  fore-  to 
24  most  fynger.     [50   is   signified  by  rygl>t  stretchyng  forth  of   the  50 
fyngers  ioyntly,  and  applyenge  of  the  thombes  ende  to  the  partition 
of  tlie  myddle  fynger  and  the  rynge  fynger,  or  weddynge  fynger. 
[60  is  formed  by  bendynge  of  the  thombe  croked  and  crossynge  it  eo 
28  witli  the  fore  fynger.     [70  is   expressed   by  the  bowynge  of   the  70 
foremost  fynger,  and  settynge  the  ende  of  the  thombe  between  the 
2  foremost  or  hyghest  ioyntes  of  it.     [80  is  expressed  by  settynge  go 
of  the   foremost  fynger   crossewayes   on   the   thomljc,  so   that   80 
32  dyffereth  thus  ivo)ii  40,  that  for  80  the  forefynger  is  set  crosse  on 
the  thombe,  and  for  40  tlie  thombe  is  .set  crosse  ouer  y*'  forefinger. 
•'^[90  is  signified,  by  bendynge  the  fore  fynger,  and  settyng  the  ende  90  3 136  a. 
of  it  iu  the  innermost  ioynte  of  y*"  thomljc,  that  is  euen  at  the  foots 
36  of   it.     And  thus  arc  all  the  no/;;bers   ended  vndcr  100.     *S'.   In 
dede  these  be   all   the  nombers  fro?//   1   to  10,  and  then  all   the 
tenthes  within  100,  but  this  teacyed  me  not  how  to  expresse  11,  n 
12,  13,  etc.  21,  22,  23,  etc.  and  such  lyke.     M.  You  can  lytell  12. 13, 21, - 
40  vnderstande,  yf  you  can  not  do  that  without  teachynge :  what  is 
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11  ?  is  it  not  10  and  1  ?  tlien  expresse  10  as  you  were  taught,  and 
1  also,  and  that  is  11  :  and  for  12  expresse  10  and  2  :  for  23  set  20 
and  3  :  and  so  for  68  you  muste  make  60  and  there  to  8  :  and  so 
100  of  all  other  sortes.  [But  now  yf  you  wolde  represente  100  otlior  4 
any  nomber  aboue  it,  you  muste  do  that  Avith  tlie  ryghte  hande, 
after  this  maner.  [You  must  expresse  100  in  the  ryght  hand, 
with  the  lytell  fynger  so  bowed  as  you  dyd  expresse  1  in  the  left 
hand.  8 

1  136  6.  1  [And  as  you  expressed  2  in  the  lef te  hande,  the  same  fasshyon 

200  in  the  ryght  hande  doth  declare  200. 
300        The  fourme  of  3  in  the  ryght  hand  standetli  for  300. 
*»<'        The  fourme  of  4,  for  400.  12 

500         Lykewayes  tlie  fourme  of  5,  for  500. 

600  The  fourme  of  6,  for  600.  And  to  be  shorte  :  loke  how  you  did 
expresse  single  vnities  and  tenthes  in  the  lefte  hande,  so  must  you 
expresse  vnities  and  tenthes  of  liundredes,  in  the  ryghte  hande.  16 
900  ^.  I  vnderstande  you  thus  :  that  yf  I  wold  represent  900,  I  must 
so  fourme  tlie  fyngers  of  my  ryghte  hande,  as  I  sliuld  do  in  my 
left  hand  to  expresse  9,  And  as  in  my  lefte  hand  I  expressed 
1000  10,  so  in  my  ryght  hande  must  I  expresse  1000.  20 

And  so  the  fourme  of  euery  tenthe  in  the  lefte  hande  serueth 
to  expresse  lyke  no7>tber  of  thousawdes,  so  y*  fourme  of  40  standeth 
4000  for  4000. 

8000        The  fourme  of  80  for  8000.  24 

'  *'''''•  2 And  the  fourme  of  90  (whiche  is 

the  greatest)  for  9000,  and  aboue  that 
I  can  not  expresse  any  nomber.     M. 
No  not  with  one  fynger :  how  be  it,  28 

with  dyuers  fyngers  you  maye  expresse 
9999,  and  all  at  one  tyme,  and  that  lac 
keth  but  1  of  10000.     So  that  vnder 
10000  you  may  by  your  fyngers  ex-  32 

presse  any  summe.     And  this  shal  suf- 
fyce  for  Numeration  on  the  fyngers. 
And  as  for  Addition,  Subtraction, 
Multiplication,  and  Diuision  (which  36 

yet  were  neuer  taught  by  any  man  as 
farre  as  I  do  knowe)  I  wyll  enstnxct 
you  after  the  treatyse  of  fractions. 
And  now  for  this  tyme  fare  well,  40 
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and  loke  that  you  cease  not  to 

practyse  that  yuii  haue  lear 

ned.     S.  Syr,  with  moste 

harty  niynde  I  thanke 

you,  bothe  for  your 

good  learnyng,  and 

also  your  good 

cou?<sel,  which 

(god  wyllyng)  I  truste  to  folow. 

Finis. 
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%  Sbrcatisc  on  Ibe  Numeration  of 
|itgorbm» 

[From    a   MS.    of  the   l^tli   Century.^ 

To  alle  suche  even  nomhrys  the  mr.st  have  cifrys  as  to  ten. 
twenty.  Ihirtty.  an  hundred,  an  thousand  and  suche  other,  but  ye 
schal  vnderstonde  that  a  cifrc  tokcneth  nothinge  but  lie  niaketli 
other  the  more  significatyf  tliat  coniith  after  hyni.  Also  ye  schal 
vnderstonde  that  in  nombrys  composyt  and  in  alle  other  nonibrys 
that  ben  of  diverse  figurys  ye  schal  begynne  in  the  ritht  syde  and 
to  rekene  backwarde  and  so  he  schal  be  wryte  as  thus — 1000.  the 
sifre  in  the  ritht  side  Avas  first  wryte  and  yit  he  tokeneth  nothinge 
to  the  secunde  no  the  thridde  but  thei  maken  that  figure  of  1  the 
more  signyficatyf  that  comitli  after  hem  by  as  moche  as  he  born 
oute  of  his  first  place  where  he  schuld  yf  he  stode  ther  tokene  but 
one.  And  there  he  stondith  nowc  in  the  ferye  place  he  tokeneth  12 
a  thousand  as  by  this  rewle.  In  the  first  place  he  tokeneth  but 
hymself.  In  the  secunde  place  he  tokeneth  ten  times  hyraself.  In 
the  thridde  place  he  tokeneth  an  hundred  tymes  himself.  In  the 
ferye  lie  tokeneth  a  thousand  tymes  himself.  In  the  fyftye  place  16 
he  tokeneth  ten  thousand  tymes  himself.  In  the  sexte  place  he 
tokeneth  an  hundred  thousand  tymes  hymself.  In  tlie  seveth 
place  he  tokeneth  ten  hundred  thousand  tymes  hymself,  &c.  And 
ye  schal  vnderstond  tliat  this  worde  nombre  is  partyd  into  thre  20 
partyes.  Somme  is  callyd  nombre  of  digitys  for  alle  ben  digitys 
that  ben  withine  ten  as  ix,  viii,  vii,  vi,  v,  iv,  iii,  ii,  i.  Articules 
ben  alle  thei  that  mow  be  devyded  into  nombrys  of  ten  as  xx,  xxx, 
xl,  and  suche  other.  Composittys  be  alle  nombrys  that  ben  com-  24 
ponyd  of  a  digyt  and  of  an  articule  as  fourtene  fyftene  thrittenc 
and  suche  other.     Fourteuo  is  componyd  of  four  that  is  a  digyt 
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and  of  ten  that  is  an  articule,     Fyflene  is  coniponyd  of  fyve  that 

is  a  digyt  and  of  ten  that  is  an  articule  and  so  of  otliers 

But  as  to  this  rewle.  In  the  firste  phicc  he  tukenetli  hut  himself 
4  that  is  to  say  he  tokeneth  but  that  and  no  more.  If  that  he  stonde 
in  the  secunde  place  he  tokeneth  ten  tymes  himself  as  this  figure  2 
here  21,  this  is  oon  and  twenty.  This  figure  2  stondith  in  the 
secunde  place  and  therfor  he  tokeneth  ten  tymes  himself  and  ten 
8  tymes  2  is  twenty  and  so  forye  of  every  figure  and  he  stonde  after 
anotlier  toward  the  lest  syde  he  schal  tokcne  ten  tymes  as  moche 
more  as  he  schuld  token  and  he  stode  in  tliat  place  ther  that  the 
figure  afore  him  stondeth  :   lo  an   example  as  thus  9634,     This 

12  figure  of  foure  that  hath  this  schape  4  tokeneth  hut  himself  for  he 
stondeth  in  the  first  place.  The  figure  of  thre  that  hath  this  schape 
3  tokeneth  ten  tyme  himself  for  he  stondeth  in  the  secunde  place 
and  that  is  thiitti.     The  figure  of  sexe   that  hath   this  schape  6 

IG  tokeneth  ten  tyme  more  than  he  schuld  and  he  stode  in  the  place 
yer  the  figure  of  thre  stondeth  for  ther  he  schuld  tokene  but  .sexty. 
And  now  he  tokeneth  ten  tymes  that  is  sexe  hundrid.  The  figure 
of  nyne  that  hath  this  schape  9  tokeneth  ten  tymes  more  than  he 

20  schuide  and  he  stode  in  the  place  ther  tlie  figure  of  G  stondeth  inne 
for  thanne  he  schuld  tokene  but  nyne  hundryd.  And  in  the  i)lace 
that  he  stondeth  inne  nowe  he  tokeneth  nine  thousand,  Alle  tlie 
hole  nombre  of  these  foure  figurys,     Nine  thousand  sexe  hundrid 

24  and  foure  and  thritti. 
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Carmen  tic  ^Ig0nsmo. 

[From  a  B.M.  MS.,  8  C.  iv.,  with  additions  from  12  E.  1  d:  Eg.  2622.] 
Hec  algorismus  ars  preseus  dicitur^ ;  in  qua 
Talibus  Indorum-  fruimur  })is  quinque  figuris. 
0.     9.     8.     7.     6.     5.     4.     3.     2.     1. 
Prima  significat  unum  :  iluo  vero  secnnda  :  4 

Tercia  significat  tria  :  sic  procede  sinistre 
Donee  ad  extremam  venies,  qua  cifi-a  voeatur ; 
'[Que  nil  significat;  dat  significare  sequenti.] 

Quelibet  illarum  si  primo  limite  ponas,  8 

Sinipliciter  se  significat :  si  vero  sccundo, 
Se  decies  :  sursum  procedas  niultiplicando.* 
[Xanique  figura  sequens  quevis  signat  decies  plus, 
Ipsa  locata  loco  quam  significet  pereunte  :  12 

Nam  precedentes  plus  ultima  significabit.] 

^  Post  predicta  scias  quod  tres  breuiter  numerorum 

Distincte  species  sunt ;  nam  quidam  digiti  sunt ; 

Articuli  quidam  ;  quidam  quoque  compositi  sunt.  16 

[Sunt  digiti  numeii  qui  citra  denarium  sunt ; 

Articuli  decupli  degitorum  ;  compositi  sunt 

lUi  qui  constant  ex  articulis  digitisque.] 

Ergo,  proposito  numero  tibi  scribere,  primo  20 

Respicias  quis  sit  numerus ;  quia  si  digitus  sit, 

^  [Una  figura  satis  sibi ;  sed  si  compositus  sit,] 

Primo  scribe  loco  dlgitum  post  articulum  fac 

Articulus  si  sit,  cifram  post  articulum  sit,  24 

[Articulum  vero  reliquenti  in  scribe  figure.] 

*  "  Hec  prresens  ars  dicitiir  algorismns  ab  Algore  regc  ejus  inventore,  vel 
dicitur  ab  alyos  (juoJ  est  ars,  et  rudos  quod  est  numerus  ;  (\\\k  est  ars  nunier- 
oruin  vel  nunieiandi,  ad  ijuam  artern  bene  sciendum  iuveTiiebautur  apud  ]ndos 
bis  ijuimjue  (id  est  decern)  figurcTe." — Comment.  Thomce  de  No^o-Afcrcatu.  MS. 
Bib.  Keg.  Mus.  Brit.  12  E.  1. 

^  "  H;e  necessaiiiB  figur.'B  sunt  Indorum  characteros. "  MS.  de  luanera- 
tione.  Bib.  Sloan.  Mus.  Brit.  513,  fol.  58.  "Cum  vidissem  Yndosconstituis.se 
IX  literas  in  universo  numero  suo  propter  dispositionem  suam  quam  posuerunt, 
volui  patefacere  de  opere  quod  sit  per  eas  aliquidque  esset  levins  discentibus, 
si  Deus  voluerit.  Si  autem  Indi  hoc  voluernnt  et  intentio  illorum  nihil  novem 
Uteris  fuit,  causa  que  mihi  potuit.  Dens  diie.xit  me  ad  hoc.  Si  vero  alia 
dicam  pveter  earn  quam  ego  exposui,  hoc  fecerunt  per  hoc  quod  ego  e.vposui, 
eadem  tani  ceitissime  et  absque  ulla  dubitatione  poterit  iuveniri.  Levitasque 
patebit  aspicientibus  et  discentibus."     MS.  U.  L.  C,  li.  vi.  5,  f.  102. 

3  From  Eg.  2622. 

*  8  C.  iv.  inserts  Nullum  eipa  significat :  dat  significare  .sequenti. 
s  From  12  E.  1. 


Additicni,  Subtraction. 
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Quolibet  in  iiumoro,  si  par  sit  prima  figura, 
Par  erit  et  totiini,  quicquitl  sibi  contiiietur; 
Impar  si  fuerit,  totum  sibi  fiet  et  iiiipar. 

Septem^  sunt  partes,  non  plures,  istiiis  artis  ; 
AdJere,  subtrahere,  tluplare,  diniidiare  ; 
Scxta  est  diuidere,  set  quinta  est  niultiplicarc  ; 
liadicem  extrahere  pare  septiina  dicitur  esse. 
Subtraliis  aut  addis  a  dextris  vel  inodiabis ; 
A  leua  dupla,  diuide,  midtiplicaque  ; 
Extrahe  mdiceiu  semper  sub  parte  sinistra. 

Addere  si  numero  numeruni  vis,  ordine  tali 
Incipe ;  scriljc  duas  primo  series  numerorum 
Prima  sub  prima  recte  poneudo  figumm, 
Et  sic  de  reliquis  facias,  si  sint  tibi  plures. 
Inde  duas  adde  primas  hac  condicione  ; 
Si  digitus  crescat  ex  addicione  pi'iorura, 
Primo  scribe  loco  digitum,  quicunque  sit  ille ; 
Si  sit  compositus,  in  limitc  scribe  sequenti 
Articulum,  primo  digitum  ;  quia  sic  iubet  ordo. 
Articulus  si  sit,  in  primo  limite  cifram, 
Articulum  vero  reliipiis  inscri])e  figuris  ; 
Vel  per  se  scribas  si  nulla  figura  sequatiu". 
Si  tibi  cifra  superueniens  occuri-evit,  illam 
Deme  suppositara  ;  post  illic  scribe  figuram  : 
Post?a  proced;is  reliquas  addendo  figuras. 

A  numero  numenim  si  sit  tibi  demere  cura, 

Scrilw?  figurarum  series,  vt  in  addicione ; 

Maiori  numero  numeram  suppone  rainorem, 

Sine  pari  numero  supponatur  numerus  par. 

Postea  si  possis  a  prima  subtrabe  primam, 

Scril^ens  quod  remanet,  cifram  si  nil  remanebit. 

Set  si  non  possis  a  prima  demere  primam  ; 

Procedens,  vnum  de  limite  denie  sequenti ; 

'    Ell  argorisine  JevoH  prendre 
Vii  especcs     .... 
Adision  subtracion 
Doiibloison  mediaeiou 
Moiiteploie  et  division 


28 


32 


36  Addition. 


40 


44 


48 


Subtraction. 


52 


56 


Et  de  radix  eiistracioii 

A  chez  vii  espeees  savoir 

Doit  eliascun  en  memoiie  avoir 

Leties  qni  fij^res  soiit  dites 

Et  qui  excellens  sont  ecrites. — MS.  <SVW.  Arch.  B.  26, 
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Dwplation,  Mediation. 


Et  demptum  pro  denario  reputabis  ab  illo, 

Subtrahe  totaliter  numerum  queni  proposuisti.  60 

Quo  facto,  scribe  supra  quicquit  remanebit, 

Facque  novenarios  de  cifris,  cum  remanebis, 

Occurrant  si  forte  cifre,  dum  demseris  vnum  ; 

Postea  procedas  reliquas  demendo  figuras.  64 

Proof.  ^  [Si  subtracio  sit  bene  facta  probare  valebij5, 

Quas  subtraxisti  primas  addendo  figuras. 
Nam,  subtractio  si  bene  sit,  primas  retinebis, 
Et  subtractio  facta  tibi  probat  additionem.]  68 

Dupiation.    Si  vis  duplare  numerum,  sic  incipe ;  solam 

Scribe  figurarum  seriem,  quamcumque  voles  que 

Postea  procedas  primam  duplando  figuram  ; 

Inde  quod  excrescet,  scribens,  vbi  iusserit  ordo,  72 

Juxta  precepta  que  dantur  in  addicione. 

Nam  si  sit  digitus,  in  primo  limite  scribe ; 

Articulus  si  sit,  in  primo  limite  cifram, 

Articulum  vero  reliquis  inscribe  figuris ;  76 

Yel  per  se  scfibas,  si  nulla  figura  sequatur : 

Compositus  si  sit,  in  limite  scribe  sequenti 

Articulum  primo,  digitum  ;  quia  sic  jubet  ordo  : 

Et  sic  de  reliquis  facias,  si  sint  tibi  plures.  80 

^  [Si  super  extremam  nota  sit,  monadem  dat  eidem. 

Quod  tibi  contingit,  si  primo  dimidiabis.  ] 

Mediatioti.    lucipe  sic,  si  vis  aliquem  numerum  mediare : 

Scribe  figurarum  seriem  solam,  velud  ante ;  84 

Postea  procedeiis  medias,  et  prima  figura 

Si  par  aut  impar  videas ;  quia  si  fuerit  par, 

Dimidiabis  earn,  scribens  quicquit  remanebit ; 

Impar  si  fuerit,  vnum  demas,  mediare,  88 

Nonne  presumas,  sed  quod  superest  mediabis ; 

lude  super  tractum,  fac  demptum  quod  notat  uniim  ; 

Si  monos,  dele ;  sit  ibi  cifra  post  nota  supra. 

Postea  procedas  liac  condicione  secunda  :  ^  92 

Impar^  si  fuerit  hie  vnum  deme  priori, 

Inscribens  quinque,  nam  denos  significabit 

]\ruuos  prpedictam  ;  si  vero  secunda  dat  vnam, 

Ilia  deleta,  scribatur  cifra  ;  priori  96 

1  From  12  E.  1. 

2  8  C.  iv.  inserts  Atque  figura  prior  uuper  fuerit  mediando. 
'  I.  e.  figura  secunJo  loco  posita. 


Multiplication.  75 

Tradendo  quin(^|ne  itro  denario  mediato ; 

!Xec  cifra  scrihatur,  nisi  inde  figura  secjuatur  : 

Postea  procdeas  ieli(iuas  mediaudo  figures, 

Quin  supra  docui,  si  siut  tibi  mille  figure.  100 

1  [8i  inediatio  sit  bene  facta  probaro  valebis, 
Duplando  numerum  quern  primo  dimidiasti.] 

f^.    ,.  Mulliplica- 

Si  tu  per  numerum  numerum  vis  multiplicare,  tion. 

Scribe  duas,  quascunque  volis,  series  numerorum  ;  104 

Ordo  tanien  seruetur  vt  vltima  multiplicandi 
Ponatur  super  anteriorem  multiplicantis ; 

2  [A  leua  rolique  sint  scripte  multiplicautes.] 

In  digitum  cures  digilum  si  ducere,  major  108 

Per  tpiantes  distat  a  denis  respiee,  debes 

Nanique  suo  decuplo  tociens  delere  minorem  ; 

Sicque  tibi  numerus  veniens  exinde  patebit. 

I'ostea  procedas  postremam  multiplicando,  112 

Juste  multiplicans  per  cunctas  inferiores, 

Coudicione  tamen  tali ;  quod  multiplicantis 

Scribas  in  capite,  quictpiid  processerit  inde ; 

Set  postcjuam  fuerit  hec  multiplicata,  figure  116 

Anteriorentur  seriei  multiplicantis ; 

Et  sic  multiplica,  velut  istam  multiplicasti, 

Qui  sequitur  numerum  scriptum  quicunque  figuris. 

Set  cum  multiplicas,  primo  sic  est  operandum.  120 

Si  dabit  articulum  tibi  multfplicacio  solum  ; 

Proposita  cifra,  snmmam  transferre  memento. 

Sin  autem  digitus  excrescent  articulusque, 

Articulos  supraposito  digito  salit  ultra;  124 

Si  digitus  tamen,  poiias  ilium  super  ipsam, 

Subdita  multiplicans  hanc  que  super  incidit  illi 

Delet  eam  penitus,  scribens  quod  provenit  inde ; 

Sed  si  multiplicas  illam  ix)site  super  ipsam,  128 

Adiungens  numerum  quem  prebet  ductus  eariHU ; 

Si  supraimpositam  cifra  debet  multiplicare, 

Proi-sus  eam  delet,  scribi  que  loco  cifra  debet, 

2  [Si  cifra  multiplicat  aliam  positam  suj^er  ipsam,  132 

Sitipie  locus  supra  vacuus  super  hanc  cifra  fiet ;] 

»  So  12  E.  1  ;  8  C.  iv.  inserts- 
Si  super  extremam  nota  sit  nionades  dat  eidein 
Quod  contingat  cum  primo  diniiabis 
Atque  figura  prior  nuper  fuerit  mediaudo. 

"  12  E.  1  inserts. 


76  Midtiplication    Withmit  Figures. 

Si  supra  fuerit  cifra  semper  pretereunda  est ; 

Si  dubites,  an  sit  bene  multiplicaudo  secunda, 

Diuide  totalem  numerum  per  multiplicantein,  136 

Et  reddet  numerus  eme«gens  inde  priorem. 
Menui         ^  [Per  numerum  si  vis  numerum  quoque  multiplicare 
tion.'^  "^'    Tantum  per  normas  subtiles  absque  figurig 

Has  normas  poteris  per  versus  scire  sequentes.  140 

Si  tu  per  digitum  digitum  quilibet  multiplicabis 

Regula  precedens  dat  qualiter  est  operandum 

Articulum  si  per  reliquum  vis  multiplicare 

In  proprium  digitum  debebit  utcrque  resolvi  144 

Articulus  digitos  post  per  se  multiplicantes 

Ex  digitis  quociens  teneret  raultiplicatum 

Articuli  faciunt  tot  centum  multiplicati. 

Articulum  digito  si  multiplicamus  oportet  148 

Articulum  digitum  sumi  quo  multiplicare 

Debemus  reliquum  t^uod  multiplicaris  ab  illis 

Per  reliquo  decuplum  sic  omne  latere  nequibit 

In  numerum  mixtum  digitum  si  ducere  cures  152 

Articulus  mixti  sumatur  deinde  resolvas 

In  digitum  post  hec  fac  ita  de  digitis  nee 

Articulusque  docet  excrescens  in  detinendo 

In  digitum  mixti  post  ducas  multiplicantem  156 

De  digitis  ut  norma  docet  sit  juncta  secnndo 

Multiplica  summam  et  postea  suninia  patebit 

Junctus  in  articulum  purura  articulumque 

2  [Articulum  puruin  comittes  articulum  que]  IGO 

Mixti  pro  digitis  post  fiat  et  articulus  vt 

Norma  jubet  retinendo  quod  egreditur  ab  illis 

Articuli  digitum  post  iu  digitum  mixti  due 

liegula  de  digitis  ut  percipit  articulusque  1G4 

Ex  quibus  excrescens  summe  tu  junge  priori 

Sic  mauifesta  cito  fiet  tibi  suinma  petita. 

Compositum  numerum  mixto  sic  multiplicabis 

Yndecies  tredecem  sic  est  ex  liiis  operandum  168 

In  reliquum  primum  demum  due  post  in  eundem 

Unum  post  deinde  due  in  tercia  deinde  per  unum 

^lultiplices  tercia  demum  tunc  omnia  multiplicata 

In  summa  duces  quam  que  fuerit  te  dices  172 

»  12  E.  1  inserts  to  1.  174.  »  12  E.  1  omits,  Eg.  2622  iiist'rlg. 


Division,  Square  Numhers. 
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Ilic  lit  hie  mixtus  iiitontus  est  opcranduni 

Multiplicaiidorum  de  nonnis  sufficiunt  hec] 

Si  vis  dividero  numeruni,  sic  incipe  primo ; 

Scribe  duas,  (luascunquc  voles,  series  mimerorum  ; 

Majori  nunicio  nuiuerum  suppone  minoren*i, 

^  [Nam  docet  ut  major  teneat  bis  terve  niinorem  ;  ] 

Et  sub  supprima  supprimaiu  pone  figuram, 

Sic  reliquis  reliquas  a  dextra  parte  locabis ; 

Postea  de  prima  primam  sub  parte  sinistra 

Subtrahe,  si  possis,  (juociens  potes  adminus  istud, 

Scribens  quod  remanet  sub  tali  conditione  ; 

Ut  totiens  demas  demendas  a  remanente, 

Que  scrie  recte  poneutur  in  anteriori, 

Unica  si,  tantuni  sit  ibi  decet  operari ; 

Set  si  non  possis  a  prima  demere  primam, 

Procedas,  et  earn  numero  suppone  scqueuti ; 

Hanc  uno  retrahendo  gradu  quo  comites  retrahantur, 

Et,  quotiens  poteris,  ab  eadem  deme  priorem, 

Ut  totiens  demas  demendas  a  remanenti. 

Nee  plus  quam  novies  quicquam  tibi  demere  debes, 

Nascitur  hinc  numerus  quociens  supraque  sequentem 

Hunc  ju-imo  scribas,  retruhas  eximle  figuras, 

Dum  fucrit  major  supra  positus  inferiori, 

Et  rursum  fiat  divisio  more  priori ; 

Et  numerum  quotiens  supra  scribas  pereuuti, 

Si  fiat  saliens  retrahendo,  cifra  locetur, 

Et  pereat  numero  quotiens,  proponas  eidem 

Cifram,  ne  numerum  pereat  vis,  dum  locus  illic 

Eestat,  et  expletis  divisio  non  valet  ultra : 

Dum  fuerit  numerus  numerorum  inferiore  seorsum 

Ilium  servabis ;  hinc  multiplicando  probabis, 

Si  bene  fecisti,  divisor  multiplicetur 

Per  numerum  (quotiens  ;  cum  multiplicaveris,  adde 

Totali  sumiuK,  quod  scrvatum  fuit  ante, 

Eeddeturque  tibi  numerus  quem  propbsuisti ; 

Et  si  nil  remanet,  hunc  multiplicando  reddet, 

Cum  ducis  numerum  per  se,  qui  provenit  inde 

Sit  tibi  quadratus,  ductus  radix  erit  hujus. 

Nee  numeros  omnes  quadratos  diccre  debes, 

Est  autem  omnis  numerus  radix  alicujus. 

7  ^  12  E.  1  inserts. 


Division. 


176 


180 


184 


188 


192 


196 


200 


204  Proof. 


208 


Square 
Numbers. 


212 


78  Square  Boot. 

Quando  voles  nii'meri  radicem  querere,  scribi 

Debet ;  inde  notes  si  sit  locus  ulterius  inipar, 

Estqiic  figura  loco  talis  scribenda  sub  illo, 

Que,  per  se  dicta,  numerura  tibi  destruat  ilium,  216 

Vel  quantum  potent  ex  inde  delebis  eandein ; 

Vel  retrahendo  duples  retmhens  duplando  sub  isia 

Que  prime  sequitur,  duplicatur  per  duplacationem, 

Post  per  se  minuens  pro  posse  quod  est  niinueudum.  220 

^  Post  his  propones  digitura,  qui,  more  priori 

Per  precedentes,  post  per  se  niultiplicatus, 

Destruat  in  quantum  poterit  numerum  remanentem, 

Et  sic  procedens  retrahens  duplando  figuram,  224 

Preponeudo  novam  donee  totum  peragatur, 

Subdupla  propriis  servare  docetque  duplatis  ; 

Si  det  comixtsitum  numerum  duplacio,  debet 

Inscribi  digitus  a  parte  dextra  parte  propinqua,  228 

Articulusque  loco  quo  non  duplicata  resessit ; 

Si  dabit  articulum,  sit  cifra  loco  pereunte 

Articulusque  locum  tenet  unum,  de  duplicata  resessit ; 

Si  donet  digitum,  sub  prima  pone  sequentc,  232 

Si  supraposita  fuerit  duplicata  figura 

Major  proponi  debet  tantummodo  cifra, 

Has  retrahens  solito  propones  more  figuram, 

Usque  sub  extrema  ita  fac  retrahendo  figuras,  236 

Si  totum  deles  numerum  quem  proposuisli, 

Quadratus  fuerit,  de  dupla  quotl  duplicasti,  * 

Sicque  tibi  radix  illius  certa  patebit, 

Si  de  duplatis  fit  juncta  supprima  figura ;  240 

Radicem  per  se  multiplices  habeasque 

Primo  propositum,  bene  te  fecisse  probasti ; 

Non  est  quadratus,  si  quis  rcstat,  sed  habentur 

Radix  quadrati  qui  stat  major  sub  eadem  ;  244 

Vel  quicquid  remanet  tabula  servare  memento  ; 

Hoc  casu  radix  per  se  quoque  multiplicetur, 

Vel  sic  quadratus  sub  primo  major  habetur, 

Hiuc  addas  remanens,  et  prius  debes  haberi ;  248 

Si  locus  extremus  fuerit  par,  scribe  figuram 

Sub  pereunte  loco  per  quam  debes  operari. 

Que  quantum  poterit  suppriraas  destruat  ambas, 

*  8  C.  iv.  inserts — 

Hinc  illam  dele  duplans  sub  ei  psalliendo 

Que  sequitur  retrahens  quicquid  fuerit  duplicatum. 


Cube  Boot.  79 

Vol  penitus  legem  teneas  operaiulo  prioreiii,  252 

Si  suppositum  digitus  suo  fine  repertus, 
Oninino  elekt  illic  scribi  cifra  debet, 
A  leva  si  <pia  sit  ei  sociata  figura ; 

Si  cifie  remanent  in  fine  pares  decet  harum  256 

Kadiccs,  numero  mediam  proponere  partem, 
Tali  quesita  radix  patet  arte  rcperta. 
"Per  numerum  recte  si  nosti  multiplicare 

Ejus  quadratum,  numerus  qui  pervenit  iude  260 

Dicetur  cubicus  ;  primus  radix  erit  ejus  ; 
Nee  numeros  omnes  cubicatos  dicerc  debos, 
Est  autem  omiiis  numerus  radix  alicujus  ; 

Si  curas  cubici  radicem  quaerere,  primo  264  Cube  Root. 

Inscriptum  numerum  distinguerc  per  loca  debes ; 
(^ue  tibi  niille  notant  a  mille  uotante  suprema 
Iiiitiam,  sum  ma  operandi  parte  sinistra, 

Illic  sub  scribas  digitum,  qui  multii)licatus  268 

In  semct  cubice  suprapositum  sibi  perdat, 
Et  si  (|uid  fucrit  adjunctum  parte  sinistra 
vSi  non  omiiino,  quantum  poteris  minuendo, 

Hinc  tiiplans  rctralic  saltum,  faciendo  sub  ilia  272 

Que  mauet  a  digito  deleto  terna,  figuram 
lUi  propones  que  sub  trii)lo  asocietur, 
Ut  cum  subtriplo  per  eam  tripla  multiplicatur ; 
Hinc  per  eam  solam  productum  multiplicabis,  276 

Postea  bjtalem  numerum,  qui  provcnit  inde 
A  suiirapositis  respectu  toUe  triplate 
Addita  supprimo  cubice  tunc  multiplicetur, 

Pcspectu  cujus,  numerus  qui  progrediotur  280 

Ex  cubito  ductu,  supra  omnes  adimctur ; 
Tunc  ipsam  delcJis  triples  saltum  faciendo, 
Semper  sub  ternas,  retrahens  alias  triplicatas 

Ex  liiiic  triplatis  aliam  propone  figuram,  284 

Que  per  triplatas  ducatur  more  priori ; 
Primo  sub  triplis  sibi  junctis,  postea  per  so. 
In  numerum  ducta,  productum  de  triplicalis  : 

Utquo  ju-ius  dixi  numerus  qui  provenit  inde  288 

A  suprapositis  has  respicicndo  trahatur, 
Huic  cubice  ductum  sub  primo  multiplicabis, 
RespectunKjuc  sui,  rcmovebis  dc  remanenti, 
Et  sic  procedas  retrahendo  triplando  figuram.  292 


80  Cithe  Hoot. 

Et  proponendo  n'onani,  donee  totuin  peragatur, 

Subtripla  sub  propiiis  servare  decet  triplicatis ; 

Si  nil  in  fine  remanet,  numerus  datus  ante 

Est  cubicus  ;  cubicam  radicem  sub  tripla  prebent,  296 

Cum  digito  juncto  quern  supprimo  posuisti, 

Hec  cubice  ducta,  numerum  reddant  tibi  prinnini. 

Si  quid  erit  reraanens  non  est  cubicus,  sed  habetur 

Major  sub  primo  qui  stat  radix  cubicam,  300- 

Servari  debet  quicquid  radice  remansit, 

Extracto  numero,  decet  hec  addi  cubicato. 

Quo  facto,  numerus  reddi  debet  tibi  primus, 

Nam  debes  per  se  radicem  multiplicare  304 

Ex  hinc  in  numerum  duces,  qui  provenit  inde 

Sub  primo  cubicus  major  sic  invenielur ; 

lUi  jungatur  remanens,  et  primus  habetur, . 

Si  per  triplatum  numerum  nequeas  operari ;  308 

Cifmm  propones,  nil  vero  per  banc  operare 

Set  retrahens  illam  cum  saltu  deinde  triplata. 

Propones  illi  digitum  sub  lege  priori, 

Cumque  cifram  retrahas  saliendo,  non  triplicabis,  312 

Namque  nihil  cifre  triplacio  dicitur  esse ; 

At  tu  cum  cifram  protraxeris  aut  triplicata, 

Hanc  cum  subtriplo  semper  servare  memento  : 

Si  det  compositum,  digiti  triplacio  debet  316 

Illius  scribi,  digitus  saliendo  sub  ipsam ; 

Digito  deleto,  que  tema  dicitur  esse ; 

Jungitur  articulus  cum  triplata  pereunte, 

Set  facit  hunc  scribi  per  se  triplacio  prima,  320 

Que  si  det  digitum  per  se  scribi  facit  ilium ; 

Consumpto  numero,  si  sole  fuit  tibi  cifre 

Triplato,  projwne  cifram  saltum  faciendo, 

Cumque  cifram  retrahe  triplam,  scribendo  figuram,  324 

Preponas  cifre,  sic  procedens  operare, 

Si  tres  vel  duo  serie  in  sint,  pone  sub  yma, 

A  dextris  digitum  servando  prius  documentum. 

Si  sit  continua  progressio  terminus  nuper  328 

Per  majus  medium  totalem  multiplicato ; 

Si  par,  per  medium  tunc  multiplicato  sequentem. 

Set  si  continua  non  sit  progressio  finis  : 

Impar,  tunc  majus  medium  si  multiplicabis,  332 

Si  par  per  medium  sibi  multiplicato  propiuquum.  333- 
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algorisme,  33/12;  algorym,  augrym,  3/3 ;  the  art  of  computing,  using 
the  so-called  Arabic  numerals. 

The  word  in  its  various  forms  is  derived  from  the  Arabic  al- 
Khojcarazmi  (i.e.  the  native  of  Khwarazm  (Khiva)).  This  was  the 
surname  of  Ja'far  Mohammad  ben  Musa,  who  wrote  a  treatise  early 
in  the  9th  century  (see  p.  xiv). 

The  form  algorithm  is  also  found,  being  suggested  by  a  supposed 
derivation  from  the  Greek  apiOfxSs  (number). 

antery,  24/i  i  ;  to  move  figures  to  the  right  of  the  position  in  which  they 
are  first  written.  This  operation  is  performed  repeatedly  upon  the 
multiplier  in  multiplication,  and  upon  certain  figures  which  arise  in 
the  process  of  root  extraction. 

anterioracioun,  5O/5  ;  the  operation  of  moving  figures  to  the  right. 

article,  34/23  ;  artiCUl,  5/31  ;  artiCUls,  9/36,  29/7,  8  ;  a  number  divisible 
by  ten  without  remainder. 

cast,  8/12  ;  to  add  one  number  to  another. 

'Addition  is  a  custing  together  of  two  numbers  into  one  number,' 
8/10. 

Cifre,  4/1  ;  the  name  of  the  figure  0.  The  word  is  derived  from  the 
Arabic  sifr  =  empty,  nothing.     Hence  zero. 

A  cipher  is  the  symbol  of  the  absence  of  number  er  of  zero 
quantity.  It  may  be  used  alone  or  in  conjunction  with  digits  or 
other  ciphers,  and  in  the  latter  case,  according  to  the  position  which 
it  occupies  relative  to  the  other  figuies,  indicates  the  absence  of  units, 
or  tens,  or  hundreds,  etc.  The  great  superiority  of  the  Arabic  to  all 
other  systems  of  notation  resides  in  the  employment  of  this  symbol. 
When  the  cipher  is  not  used,  the  place  value  of  digits  has  to  be 
indicated  by  writing  them  in  assigned  rows  or  columns.  Ciphers, 
however,  may  be  interpolated  amongst  the  significint  figures  used, 
and  as  they  sufficiently  indicate  the  positions  of  the  empty  rows  or 
columns,  the  latter  need  not  be  indicated  in  any  other  way.  Th§ 
practical  performance  of  calculations  is  thus  enormously  facilitated 
(see  p.  xvi). 

COmponede,  33/24  ;  COmposyt,  5/35  ;  with  reference  to  numbers,  one 
compounded  of  a  multiple  of  ten  and  a  digit. 

conuertide  =  conversely,  46/29,  47/9. 

CUbicede,  50/ 13  ;  to  be  C,  to  have  its  cube  root  found, 

'  This  Index  has  been  kindly  prepared  by  Professor  J.  B.  Dale,  of  King's 
College,  University  of  London,  and  the  best  thanks  of  the  Society  are  due  to 
him  for  his  valuable  contribution. 
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CUbike  nombre,  47/8  ;  a  number  formed  by  multiplying  a  given  number 
twice  by  itself,  e.  (7.  27  =  3  x  3  x  3.     Now  called  simply  a  cube. 

decuple,  22/12  ;  the  product  of  a  number  by  ten.     Tenfold. 

departys  =  divides,  5/29. 

digit,  5/30 ;  digitalle,  33/24  ;  a  number  less  than  ten,  represented  by 
one  of  the  nine  Arabic  numerals. 

dimydlcion,  7/23  ;  the  operation  of  dividing  a  number  by  two.     Halving. 

dUCCiOUn,  multiplication,  43/9. 

duplacion,  7/23,  I4/15  ;  the  operation  of  multiplying  a  number  by  two. 
Doubling. 

i-mediet  =  halved,  19/23. 

intercise  =  broken,  46/2  ;  intercise  Progression  is  the  name  given  to 
either  of  the  Progressions  1,  3,  5,  7,  etc.  ;  2,  4,  6,  8,  etc.,  in  which  the 
common  difference  is  2. 

lede  into,  multiply  by,  47/18. 

lyneal  nombre,  46/14  ;  a  number  such  as  that  which  expresses  the  measure 
of  the  length  of  a  line,  and  therefore  is  not  necessarily  the  product 
of  two  or  more  numbers  (vide  Superficial,  Solid).  This  appears 
to  be  the  meaning  of  the  phrase  as  used  in  The  Art  of  Nutnbryng. 
It  is  possible  that  the  numbers  so  designated  are  the  prime  numbers, 
that  is,  numbers  not  divisible  by  any  other  number  except  them- 
selves and  unity,  but  it  is  not  clear  that  this  limitation  is  intended. 

mediacioun,  IO/36,  38/ 16  ;  dividing  by  two  (see  also  dimydicion). 

medlede  nombre,  34/ 1  ;  a  number  formed  of  a  multiple  of  ten  and  a  digit 
{vide  componede,  composyt). 

medye,  17/8,  to  halve  ;  mediate,  halved,  17/30  ;  ymedit,  20/9. 

nalurelle  progressioun,  45/22  ;  the  series  of  numbers  1,  2,  3,  etc. 

produccioun,  multiplication,  50/ii. 

quadrat  nombre,  46/i2  ;  a  number  formed  by  multiplying  a  given  number 
by  itself,  e.  </.  9  =  3  x  3,  a  square. 

rote,  7/35  ;  roote,  47/ii  ;  root.  The  roots  of  squares  and  cubes  are  the 
numbers  from  which  the  squares  and  cubes  are  derived  by  multi- 
plication into  themselves. 

Significatyf,  significant,  5/14.  The  significant  figures  of  a  number  are, 
strictly  speaking,  those  other  than  zero,  e.  3.  in  3  6  5  0  4  0  0,  the 
significant  figures  are  3,  6,  5,  4.  Modern  usage,  however,  regards 
all  figures  between  the  two  extreme  significant  figures  as  significant, 
even  when  some  are  zero.  Thus,  in  the  above  example,  3  6  5  0  4  are 
considered  significant. 
SOlide  nombre,  46/37  ;   a  number  which  is  the  product  of   three  other 

numbers,  e.  (/.  66  =  11  x  2  x  3. 
superficial  nombre,  46/i8  ;  a  number  which  is  the  product  of  two  other 

numbers,  e.  g.  G  =  2  x  3. 
ternary,  consisting  of  three  digits,  51/7. 
vnder  double,  a  digit  whioli  has  been  doubled,  48/3. 
vnder-trebille,  a  digit  which  has  been  trebled,  49/28 ;  vnder-triplat, 

49/39. 
W,  a  symbol  used  to  denote  half  a  unit,  I7/33. 
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ablacioan,  taking  away,  36/21 

addyst,  haddest,  IO/37 

agregacioxm,  addition,   45/22.     (First 

example  in  N.E.D.,  1547.) 
a-jeneaei,  against,  23/ 10 
allgat«,  always,  8/39 
als,  as,  22/24 

and,  if,  29/8  ;  &,  4/27  ;  &  yf,  20/? 
a-nendes,  towards,  23/15 
aproprede,  appropriated,  34/27 
apwereth,  appears,  61/8 
a-risyjt,  arises,  I4/24 
a-rowe,  in  a  row,  29/io 
arsemetrike,  arithmetic,  33/i 
ayene,  again,  45/15 

bagle,  crozier,  67/ 12 

bordare  =  ordure,  row,  43/30 

borro,    inf.    borrow,    11 738  ;    imp.    a, 

borawe,  I2/20;  pp.  borwed,  I2/15  ; 

borred,  12/ 19 
boue,  above,  42/34 

capntale,  chapter,  7/26 

certayn,  assuredly,  I8/34 

clepede,  called,  47/7 

competently,  conyeniently,  35/8 

oompt,  count,  47/29 

contynes,   contains,   2I/12 ;   2^P-   <">n- 

tenytbe,  88/39 
craft,  art,  3/4 

distingue,  divide,  51 /5     . 

eg^lle,  equal,  45/21 
ezcep,  except,  5/ 16 
exclusede,  excluded,  34/37 
ezcressent,  resulting,  35/ 16 
ezeant,  resulting,  43/26 
ezpone,  expound,  3/23 


ferye=  ferj)e,  fourth,  7O/12 
figure  —  figures,  5/i 
for-by,  past,  II/21 
fors ;  no  f. ,  no  matter,  22/24 
forseth,  matters,  53/30 
forye  =  for^e,  forth,  71/8 
fyftye  =fyft)>e,  fifth,  70/ 16 

grewe,  Greek,  33/13 

haluendel,  half,  I6/16;   haldel,  I9/4  ; 

pi.  halnedels,  16/ 16 
hayst,  hast,  17/3,  32 
hast,  haste,  22/25 
beer,  higher,  9/35 
here,  their,  7/26 
here-a-fore,  heretofore,  I3/7 
heyth,  was  called,  3/5 
hole,  whole,  4/39  ;  holle,  17/ 1  ;  hoole, 

of  three  dimensions,  46/i5 
holdy^e,  holds  good,  3O/5 
how  be  it  that,  although,  44/4  • 

lede  =  lete,  let,  8/37 

lene,  lend,  I2/39 

lest,  least,  43/27 

lest  =  left,  71/9 

leue,  leave,  6/5  ;  pr.  3  s.  lenes,  re- 
mains, 11/19  J  leus,  11/28  ;  pp.  laft, 
left,  19/24 

lewder,  more  ignorant,  3/3 

lust,  desirest  to,  45/i3 

lyjt,  easy,  I5/31 

lymytes,  limits,  34/i8;  lynes,  34/i2  ; 
lynees,  34/i7  ;  Lat.  limes, />/.  limitfs. 

maystery,    achievement ;    no    m.,    no 

achievement,  i.e.  easy,  19/ 10 
mo,  indef.  pron.  one,  42/ 1 
mo,  more,  9/ 16 
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iiioder=  more  (Lat.  majorem),  43/22 

most,  must,  3O/3 

maltipliede,   to  be  m.  =  multiplying, 

40/9 
mjnvtes,  the  sixty  parts  iato  which  a 

unit  is  diyided,  88/25 
myeewro^t,  mis- wrought,  14/ii 

nether,  nor,  34/25 
nex,  next,  I9/9 
no^t,  nought,  5/7 
note,  not,  3O/5 

00,  one,  42/20  ;  0,  42/21 

omest,     uppermost,     liigher,     35/26  ; 

omyst,  35/28 
omwhile,  sometimes,  45/31 
on,  one,  8/29 
opyne,  plain,  47/8 
or,  before,  13/25 
or  =  ))e  o\>cr,  the  other,  28/34 
ordure,  order,  34/9  ;  row,  43/ 1 
other,   or,    33/13,   43/26;    other  .  .  . 

or,  either  ...  or,  88/37 
ouerer,  upper,  42/15 
oner-hippede,  passed  over,  43/19 

recte,  directly,  27/20 
remayner,  remainder,  56/28 
representithe,  represented,  39/14 
resteth,  remains,  68/29 
rewarde,  regard,  48/6 
rew,  row,  4/8 

rewle,  row,  4/20,  7/i2;  rewele,  4/i8; 
rewlcB,  rules,  5/33 

8.  =  scilicet,  3/8 

■entens,  meaning,  I4/29 

Bignifye(tyf),  5/13.  The  last  three 
letters  are  added  above  the  line, 
evidently  because  of  the  word  'sig- 
nificatyf  in  1.  14.  But  the  'So- 
lucio,'  which  contained  the  word, 
has  been  omitted. 

Bithen,  since,  33/8 

some,  sum,  result,  4O/17,  32 

Bowne,  pronounce,  6/29 


Bingillatim,  singly,  7/25 

spices,  species,  kinds,  34/4 

spyl,  waste,  14/26 

Btyde,  stead,  I8/20 

subtrahe,    subtract,    48/i2;   2U^- 

trayd,  13/21 
BjrtheB,  times,  21/ 16 


Bub- 


tajt,  taught,  I6/36 

take,  pp.  taken  ;  t.  fro,  starting  from, 

45/22 
taward,  toward,  23/34 
thou3t,  though,  5/20 
trebille,  multiply  by  three,  49/26 
twene,  two,  8/ 11 
fiOW,  though,  25/15 
})0W5t,  thought ;  be  ]).,  mentally,  28/4 
\>Ui  =  Jiis,  this,  20/33 

vny,  unite,  45/io 

wel,  wilt,  14/31 

wete,  wit,  15/i6;   wyte,  know,  8/38; 

pr.  2  s.  wost,  12/38 
wex,  become,  50/i8 
where,  whether,  29/i2 
wher-thurghe,  whence,  49/(5 
worch,    work,    8/19 ;     wrich,     8/35  ; 

wyrch,  6/19;  my).  *.  worch,  15/9; 

pp.  y-wroth,  18/24 
write,  written,  29/19;  y-write,  I6/1 
wryrchynge  =  wyrchynge,     working, 

80/4 
wt,  with,  55/8 

y-broth,  brought,,  21/ 18 

ychon,  each  one,  29/io 

ydo,  done,  added,  9/6 

ylke,  same,  5/i2 

y-lyech,  alike,  22/23 

y-niy3t,  been  able,  12/2 

y-now^t,  enough,  15/31  ;  ynov3t,  I8/34 

yove,  given,  45/33 

yt,  that,  52/8 

y-write,  r.  write. 

y-wroth,  v.  worch. 
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